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Chapter  1.  — Introduction  and  Summary 


1.A.  SCOPE  OF  THE  REPORT 

This  report  presents  the  findings  from  the 
evaluation  of  the  accuracy  of  the  popula- 
tion counts  from  the  1 980  Census  of  Pop- 
ulation and  Housing. 

The  coverage  of  the  population  in  the 
decennial  censuses,  generally,  and  in  the 
1 980  census,  in  particular,  has  been  con- 
sistently more  complete  than  any  compa- 
rable national  sample  survey.  Nonethe- 
less, censuses  are  subject  to  many  sources 
of  error,  and  the  resulting  counts  necessar- 
ily fall  short  of  perfect  accuracy. 

Because  of  the  constitutional  impor- 
tance of  the  census  for  purposes  of  the 
apportionment  of  the  House  of  Represen- 
tatives, and  because  of  the  other  varied 
uses  of  the  results,  the  U.S.  Bureau  of  the 
Census  has  maintained  a  continuing  com- 
mitment to  evaluate  the  accuracy  of  the 
population  counts.  Beginning  with  the  1 950 
census,  major  assessments  of  the  com- 
pleteness of  coverage  of  each  census  have 
been  conducted.1  Since  recent  U.S.  cen- 
suses are  so  complete,  however,  it  has 
proved  difficult  to  develop  alternative  esti- 
mates of  the  true  population  to  serve  as  a 
standard  against  which  to  measure  census 
accuracy. 


1For  example,  U.S.  Bureau  of  the  Census, 
The  Post-Enumeration  Survey:  1950,  Technical 
Paper  No.  4,  Washington,  DC,  1 960;  U.S.  Bureau 
of  the  Census,  Evaluation  and  Research  Pro- 
gram of  the  U.S.  Censuses  of  Population  and 
Housing,  1960:  Record  Check  Studies  of  Pop- 
ulation Coverage,  Series  ER  60,  No.  2,  Wash- 
ington DC,  1964;  U.S.  Bureau  of  the  Census, 
Evaluation  and  Research  Program  of  the  U.S. 
Censuses  of  Population  and  Housing,  1960: 
Accuracy  of  the  Data  on  Population  Character- 
istics as  Measured  by  the  CPS-Census  Match, 
Series  ER  60,  No.  5,  Washington,  DC,  1964; 
and  U.S.  Bureau  of  the  Census,  1970  Census  of 
Population  and  Housing  Research  Program:  Esti- 
mates of  Coverage  of  Population  by  Sex,  Race, 
and  Age:  Demographic  Analysis,  PHC(E)-4,  Wash- 
ington, DC,  1 974. 


This  report  discusses  both  the  conclu- 
sions and  limitations  of  two  different  eval- 
uations of  the  accuracy  of  the  1 980  cen- 
sus. The  first  of  these  is  based  on  the 
method  of  demographic  analysis.  This  method 
constructs  estimates  of  the  total  U.S.  pop- 
ulation and  its  components  by  race,  age, 
and  sex  from  aggregate  statistics  on  births, 
deaths,  immigration,  emigration,  past  cen- 
suses, Medicare  enrollment,  and  other  sources. 
The  second  evaluation,  the  1980  Post- 
Enumeration  Program  (PEP),  employs  sam- 
ple survey  methods  to  measure  directly 
the  distinct  components  of  census  error 
for  a  sample  of  persons,  thereby  to  esti- 
mate the  net  error  of  the  census.  Section 
1  .B  further  describes  the  basic  features  of 
these  two  approaches. 

Both  demographic  analysis  and  the  1 980 
PEP  are  subject  to  substantial  limitations 
on  their  accuracy.  Section  1  .C  states  some 
of  these  limitations,  which  are  a  major 
subject  of  the  balance  of  this  report.  Indeed, 
as  will  be  shown,  the  estimates  from  demo- 
graphic analysis  and  the  1 980  PEP  are  in 
conflict  in  important  respects. 

In  spite  of  the  limitations  of  the  meth- 
ods, the  available  evidence  appears  to  sup- 
port a  number  of  general  conclusions  con- 
cerning the  completeness  of  coverage  of 
the  1 980  census.  Section  1  .D  summarizes 
the  principal  findings  of  the  evaluations. 
The  section  distinguishes  between  those 
conclusions  strongly  supported  by  the  avail- 
able data,  and  other  findings  based  on 
comparatively  less  conclusive  evidence. 

The  1980  Census  of  Population  and 
Housing  was  the  subject  of  far  more  litiga- 
tion than  any  previous  census.  The  num- 
ber of  lawsuits  filed  against  the  Census 
Bureau  doubtless  stemmed  from  the  increased 
importance  of  the  census  counts  in  a  num- 
ber of  formulas  for  the  allocation  of  funds 
by  the  Federal  Government.  For  example, 
population  was  one  of  the  factors  consid- 
ered in  the  General  Revenue  Sharing  Pro- 
gram at  the  time.  A  remedy  sought  by 
most  jurisdictions  in  these  suits  was  the 
adjustment  of  the  census  counts  for  alleged 


undercoverage.  The  Census  Bureau  con- 
cluded that  it  was  not  feasible  to  adjust  the 
counts  from  the  1 980  census  on  the  basis 
of  the  available  data  in  such  a  way  as  to 
assure  that  the  adjusted  census  counts 
would  more  accurately  reflect  the  true 
distribution  of  the  1980  population  than 
the  official  counts.  Section  1.E  further 
elaborates  the  Census  Bureau's  position 
on  adjustment  and  cites  other  documents 
in  which  this  policy  has  been  enunciated. 
Most  of  this  report,  however,  will  devote 
relatively  less  attention  to  the  question  of 
adjustment  and  the  complex  issues  that 
have  emerged  from  the  ensuing  public 
debate  on  this  subject.  Instead,  the  pri- 
mary purpose  of  this  report  is  to  present  in 
detail  both  the  results  of  the  principal  eval- 
uations of  the  coverage  of  the  1 980  cen- 
sus and  the  specific  limitations  of  these 
findings. 

Section  1.F  describes  the  overall  orga- 
nization and  content  of  the  report.  By 
furnishing  an  overview  of  the  scope  and 
interrelationship  of  the  chapters,  the  sec- 
tion should  assist  readers  intending  to  read 
portions  of  the  report  selectively. 


1.B.  METHODS  OF  ASSESSING 
CENSUS  COVERAGE 

As  stated  in  the  previous  section,  demo- 
graphic analysis  and  the  1 980  PEP  repre- 
sent the  two  principal  assessments  of  1 980 
census  coverage.  Since  the  original  work 
by  Ansley  J.  Coale,2  demographic  analysis 
has  been  used  in  the  evaluation  both  of 
recent  censuses  and,  retrospectively,  of 
earlier  censuses.  Demographic  analysis  em- 
ploys basic  demographic  relationships,  such 
as  the  equations:  (1)  relating  change  in 
population  to  births,  deaths,  immigration. 


2Ansley  J.  Coale,  "The  Population  of  the 
United  States  in  1 950  Classified  by  Age,  Sex, 
and  Color— A  Revision  of  Census  Figures,"  Jour- 
nal of  the  American  Statistical  Association,  Vol. 
50  (March  1955),  pp.  16-54. 


Chapter  1.— Introduction  and  Summary 


and  emigration;  and  (2)  reflecting  aging  of 
the  population  overtime,  to  analyze  aggre- 
gate statistics  on  births,  deaths,  immigra- 
tion, emigration,  enrollment  in  Medicare, 
and  other  sources.  The  result  of  these 
analyses  is  an  estimate  or  sets  of  esti- 
mates of  the  total  population  classified  by 
age,  race,  and  sex,  to  which  the  census 
counts  may  be  compared. 

Several  of  the  aggregate  statistics  em- 
ployed in  demographic  analysis  are  incom- 
plete. For  many  of  these  series,  an  adjust- 
ment for  incompleteness  has  been  incorporated 
in  the  development  of  the  demographic 
estimates  of  coverage.  For  example,  reg- 
istered births  have  been  corrected  for  under- 
registration  on  the  basis  of  tests  conducted 
in  conjunction  with  the  1940  and  1950 
censuses  and  a  sample  survey  in  1968. 
The  accuracy  of  demographic  analysis  thus 
depends  on  complex  issues;  in  this  instance, 
for  example,  not  on  whether  births  have 
been  completely  registered,  but  on  whether 
the  adjustments  incorporated  in  the  demo- 
graphic analysis  have  appropriately  cor- 
rected the  birth  statistics  for  underregistra- 
tion. 

Demographic  analysis  provides  not  only 
a  national  estimate  of  total  population  but 
also  detailed  national  estimates  for  age, 
race,  and  sex  groups.  Changes  in  reporting 
patterns  for  race  in  the  1 980  census  intro- 
duced additional  complications  into  the 
analysis.  Consequently,  the  1 980  census 
data  had  to  be  modified  for  purposes  of 
analysis  to  correspond  to  earlier  patterns 
of  reporting.  Also,  most  of  the  analysis  for 
1980  has  been  conducted  according  to 
the  dichotomy  Black/White-and-other  races. 

Demographic  analysis  is  not  equally  effec- 
tive at  providing  coverage  estimates  for 
other  categories,  however.  Separate  results 
for  persons  of  Spanish  origin,  for  example, 
are  of  obvious  importance,  but  cannot  be 
addressed  by  demographic  analysis  because 
the  necessary  historical  information  is  not 
uniformly  available  in  the  underlying  data 
used  to  develop  demographic  estimates 
(e.g.,  birth  registration  systems).  Although 
some  exploratory  work  has  been  conducted 
for  States,3  demographic  analysis  is  less 


3Jacob  S.  Siegel,  Jeffrey  S.  Passel,  Norfleet 
W.  Rives,  Jr.,  and  J.  Gregory  Robinson,  "Devel- 
opmental Estimates  of  the  Coverage  of  the 
Population  of  States  in  the  1 970  Census:  Demo- 
graphic Analysis"  Current  Population  Reports, 
Special  Studies  P-23,  No.  65,  Bureau  of  the 
Census,  Washington,  DC,  1977. 


accurate  in  measuring  subnational  varia- 
tions in  coverage.  Furthermore,  demographic 
analysis  is  completely  unable  to  provide 
estimates  for  substate  areas  because  the 
required  data  either  do  not  exist  or  are  not 
sufficiently  accurate. 

The  1 980  PEP  attempted  through  sam- 
ple survey  methods  to  measure  directly 
the  components  of  census  error.  Samples 
of  persons  were  matched  against  the  cen- 
sus enumerations  to  estimate  the  propor- 
tion of  the  population  omitted  from  the 
census.  The  census  count  also  contains 
errors  in  the  opposite  direction  from  omis- 
sions, e.g.,  erroneous  inclusions  in  the 
census  of  persons  who  should  not  have 
been  enumerated  at  the  given  address  in 
the  census.  A  separate  sample  was  selected 
from  the  census  in  order  to  estimate  erro- 
neous inclusions. 

The  PEP  produced  estimates  of  the  net 
error  of  the  census  for  the  same  national 
categories  as  demographic  analysis:  age, 
sex,  and  race.  Additionally,  the  PEP  also 
furnished  coverage  estimates  for  groups 
for  which  estimates  from  demographic  anal- 
ysis were  unavailable.  The  most  important 
of  these  are  estimates  for  the  Hispanic 
population  and  for  individual  states. 


1.C.  LIMITATIONS  OF  THE 
METHODOLOGIES 


In  addition  to  the  lack  of  geographic  detail 
from  demographic  analysis  and  the  ran- 
dom variability  arising  from  the  use  of 
sampling  methods  in  the  PEP,  other  meth- 
odological limitations  of  these  studies  pre- 
vent either  from  being  considered  flawless 
alternatives  to  the  census  count.  An  over- 
all assessment  of  the  effect  of  such  limita- 
tions constitutes  a  principal  objective  of 
this  report. 

As  already  noted,  the  application  of 
demographic  analysis  for  purposes  of  esti- 
mating the  U.S.  population  requires  the 
correction  for  incompleteness  of  some  of 
the  component  data,  such  as  registered 
births  and  Medicare  enrollments.  Other 
statistics,  such  as  those  for  deaths  and  for 
some  components  of  net  immigration,  are 
incorporated  without  adjustment,  and  yet 
are  not  free  from  error.  Quantification  of 
the  effect  of  these  errors  on  the  estimates 
derived  by  demographic  analysis  has  proved 
difficult,  but  for  the  most  part  it  appears 
that  such  errors  are  not  so  severe  as  to 


invalidate  the  broad  conclusions,  based  on 
the  estimates  from  demographic  analysis, 
about  census  coverage. 

Measurement  of  the  number  of  undoc- 
umented (illegal)  immigrants  in  the  United 
States  represents  a  salient  exception  to 
the  preceding  generalizations  about  the 
accuracy  of  coverage  estimates  provided 
by  demographic  analysis.  For  the  most 
part,  undocumented  immigrants  do  not 
appear  in  the  record  systems  used  to  con- 
struct the  estimates  through  demographic 
analysis.  In  recent  years,  the  magnitude  of 
this  component  of  population  has  gained 
in  importance  relative  to  the  magnitude  of 
the  census  undercount.  Unfortunately,  no 
method  independent  of  the  1 980  census 
has  furnished  reliable  estimates  of  the  total 
number  of  undocumented  residents  in  1 980. 
Thus,  the  strength  of  the  conclusions  based 
on  demographic  analysis  depends,  in  part, 
on  the  assumptions  that  must  be  made  on 
the  number  of  undocumented  aliens  in  the 
country.  In  this  report,  estimates  of  2  to  5 
million  undocumented  aliens  illustrate  a 
range  of  possible  values. 

The  1980  PEP  shared  many  of  the 
same  deficiencies  that  have  consistently 
accompanied  studies  of  census  coverage 
employing  matching  techniques.  The  sam- 
ple surveys  have  tended  to  miss  the  same 
types  of  persons  as  the  census,  even  within 
specific  identifiable  demographic  subgroups 
defined  by  age,  race,  and  sex.  In  turn  the 
number  of  missed  persons  in  some  demo- 
graphic categories  is  systematically  under- 
estimated. Secondly,  many  PEP  sample 
cases  were  incomplete,  and  estimates  of 
undercount— particularly  of  total  undercount- 
—  were  sensitive  to  the  assumptions  for 
missing  data.  In  general,  problems  of  miss- 
ing data  also  appeared  in  earlier  studies. 
Mistakes  in  matching  also  considerably 
affect  the  estimated  net  undercount  with 
this  methodology.  In  order  to  represent  the 
uncertainty  in  the  analysis,  several  alterna- 
tive sets  of  estimates  derived  from  the  PEP 
data  are  presented  in  this  report. 


1  .D.  EVALUATION  FINDINGS 


In  spite  of  the  limitations  both  of  demo- 
graphic analysis  and  of  the  PEP,  the  evi- 
dence from  these  studies  is  sufficient  to 
draw  a  number  of  conclusions  concerning 
the  completeness  of  coverage  of  popula- 
tion in  the  1 980  census. 
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1 .  Within  the  bounds  defined  by  a  set  of 
reasonable  alternative  assumptions  about 
the  magnitude  of  the  population  of 
undocumented  residents,  demographic 
analysis  implies  that  the  net  census 
undercount  of  the  total  population 
was  significantly  lower  in  1 980  than 
1 970,  or  indeed  any  previous  census 
for  which  such  analytic  comparisons 
are  possible.  This  conclusion  rests  in 
part  upon  results  of  an  analysis  indi- 
cating that  approximately  2  million 
undocumented  residents  were  included 
in  the  1 980  count.  Demographic  anal- 
ysis also  implies  that  the  count  of  the 
legally  resident  population  was  the 
most  complete  in  1 980  of  any  cen- 
sus. The  PEP  data  do  not  contradict 
the  finding  that  the  net  undercount  of 
the  census  was  indeed  quite  low  in 
1980. 

2.  The  improvement  in  coverage  in  the 
1980  census  compared  with  previ- 
ous censuses  extends  to  the  Black 
and  White-and-other-races  populations 
separately.  In  other  words,  the  count 
of  the  Black  population  was  relatively 
more  complete  than  in  any  previous 
census,  including  1 970,  as  was  the 
count  of  the  White-and-other-races 
population.  Again,  the  PEP  evidence 
is  generally  consistent  with  this  con- 
clusion. 

3.  In  spite  of  the  gains  in  coverage  of  the 
1980  census,  demographic  analysis 
shows  that  the  undercount  rate  for 
the  Black  population  continued  to  exceed 
substantially  the  undercount  rate  for 
the  White-and-other-races  population. 
Indeed,  there  appears  to  have  been 
relatively  little,  if  any,  change  in  the 
difference  between  the  rates  for  these 
two  groups.  In  a  set  of  demographic 
estimates  to  be  discussed  in  detail 
later  in  this  report,  the  estimated  per- 
cent undercount  for  Blacks  in  1 980  is 
5.9  percent,  compared  to  0.7  percent 
for  White-and-other  races.  The  esti- 
mated difference,  5.2  percentage  points, 
falls  close  to  the  5.8-percentage-point 
difference  for  1 970  based  on  under- 
count rates  of  8.0  percent  and  2.2 
percent,  respectively.  Other  sets  of 
demographic  estimates  show  substan- 
tially the  same  pattern. 

The  PEP  supports  this  conclusion  to  the 
extent  that  different  estimates  from  the 
PEP  consistently  show  considerably  higher 


rates  for  Blacks  than  for  White-and-other 
races.  The  estimated  racial  difference  from 
the  PEP  varies  somewhat  among  different 
sets  of  PEP  estimates.  In  some  instances, 
the  measured  difference  approximates  that 
based  on  demographic  analysis,  although 
some  sets  of  PEP  estimates  show  this 
difference  to  be  only  half  as  large. 

4.  The  PEP  provides  the  only  evidence 
on  the  undercount  of  the  Hispanic 
population  in  1 980.  The  PEP  results 
suggest  a  differential  undercount  rate 
for  Hispanics  of  approximately  the 
same  magnitude  as  the  differential 
undercount  of  the  Black  population. 
Some  sets  of  PEP  estimates  show 
Hispanic  undercount  rates  somewhat 
below  the  rate  for  Blacks,  while  the 
reverse  holds  for  other  sets  of  esti- 
mates. Consistently,  however,  the  His- 
panic undercount  rate  exceeds  that 
for  the  non-Hispanic  population. 

5.  Demographic  analysis  indicates  sub- 
stantially higher  rates  of  undercount 
for  males  than  for  females.  This  dif- 
ference by  sex  appears  both  for  the 
overall  population  and  for  Blacks  and 
for  White-and-other  races  separately. 
Demographic  analysis  has  consistently 
found  such  differences  for  every  cen- 
sus conducted  since  1 940. 

The  PEP  fails  to  corroborate  these  dif- 
ferential undercount  rates  by  sex.  The  evi- 
dence from  demographic  analysis  is  so 
strong  and  internally  consistent,  however, 
that  its  results  are  regarded  as  more  cor- 
rect. By  implication,  the  PEP  failed  to  mea- 
sure fully  the  relatively  higher  undercount 
of  males. 

6.  Demographic  analysis  also  indicates 
that  census  undercount  rates  vary 
considerably  by  age.  In  particular,  large 
differences  in  undercount  rates  by 
sex  occur  principally  in  the  range  of 
ages  25-59  for  each  race  group.  The 
PEP  captured  some  of  the  same  pat- 
tern of  variation  by  age,  although  it 
failed  to  capture  the  prominently  higher 
undercount  rates  for  adult  males. 

Any  conclusions  concerning  geographic 
variation  in  census  coverage  are  necessar- 
ily more  tentative.  Demographic  analysis, 
which  provides  the  foundation  for  most  of 
the  preceding  conclusions,  was  not  carried 
out  on  a  subnational  basis  in  1980,  and, 


thus,  the  PEP  becomes  the  principal  source 
of  data  on  this  question  by  default.  Because 
of  the  PEP's  methodological  limitations, 
any  statement  about  apparent  geographic 
variation  in  net  census  error  is  necessarily 
speculative.  Nonetheless,  one  finding  of 
the  PEP  appears  supported  by  outside  evi- 
dence: 

7.  Based  on  evaluations  of  earlier  cen- 
suses and  a  demographic  analysis  of 
state-of-birth  data  for  1 970,4the  South 
historically  has  appeared  to  experi- 
ence a  disproportionately  higher  under- 
count. Until  the  1 980  census,  under- 
count rates  were  generally  highest  in 
the  South,  lowest  in  the  North,  and 
intermediate  in  the  West.  In  1980, 
however,  the  PEP  obtained  for  the 
South  an  estimated  undercount  close 
to  the  national  average.  Thus,  the 
combined  evidence  from  these  stud- 
ies suggests  a  significantly  greater 
increase  in  census  coverage  between 
1 970  and  1 980  for  the  South  than  for 
any  other  region. 

The  hypothesis  of  a  relative  improve- 
ment in  coverage  in  the  South  in  1980 
was  further  supported  by  results  from  the 
Census  Bureau's  program  of  population 
estimates.  The  population  estimates  for 
regions  in  1 980,  when  based  on  the  pop- 
ulation figures  from  the  1 970  census  and 
estimates  of  population  change,  fell  much 
further  below  the  1 980  census  values  for 
the  South  than  for  other  regions.  Thus,  the 
evidence  from  the  intercensal  estimates 
program  corroborates  a  presumed  relatively 
greater  improvement  in  coverage  in  the 
South  in  1 980. 

In  addition  to  providing  evidence,  although 
limited,  about  the  completeness  of  census 
coverage  for  groups  or  areas  for  which 
demographic  analysis  does  not,  the  PEP 
also  furnished  detailed  information  about 
components  of  census  error.  In  turn,  knowl- 
edge of  the  magnitude  and  nature  of  such 
components  of  error  contributes  to  the 
planning  and  design  of  future  censuses. 
Several  conclusions  emerge  from  the  detailed 
analysis  of  the  PEP  results;  among  them 
are: 

8.  The  PEP  confirmed  results  from  the 
1 980  Housing  Unit  Enumeration  Dupli- 
cation Study  that  an  appreciable  frac- 
tion of  the  total  census  count,  proba- 
bly in  excess  of  1 . 1  percent,  represented 
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duplicate  enumerations  of  persons  al- 
ready in  the  census.  Although  equally 
thorough  evaluations  of  duplications 
had  not  been  conducted  for  earlier 
censuses,  the  evidence  implies  much 
lower  levels  of  duplication  then.  Thus, 
regrettably,  duplication  receives  dubi- 
ous credit  for  part  of  the  improve- 
ment in  1 980  in  net  census  coverage. 

9.  Geographic  mistakes  in  assigning  hous- 
ing units  to  the  appropriate  census 
work  units  appeared  far  more  exten- 
sive in  rural  areas  enumerated  through 
the  new  "prelisting"  procedure,  than 
where  more  traditional  census  proce- 
dures were  used. 

1 0.  The  net  coverage  error  of  the  census, 
although  relatively  small,  really  repre- 
sents a  balance  between  omissions 
of  persons  from  the  census  and  erro- 
neous enumerations  in  the  census. 
The  two  balancing  components  are 
substantially  larger  than  the  net  error 
of  the  census. 

These  and  similar  findings  are  presented 
in  later  chapters  of  this  report  and  in  a 
series  of  internal  Census  Bureau  reports, 
the  Preliminary  Evaluation  Results  Memo- 
randa (PERM)  series. 

I.E.  THE  ISSUE  OF  CENSUS 
ADJUSTMENT 

The  Census  Bureau  has  investigated  the 
magnitude  and  characteristics  of  the  cen- 
sus undercount  since  the  1950  census. 
This  program  of  evaluation  has  served  two 
purposes:  to  inform  users  of  census  counts 
of  possible  limitations,  and  to  provide  insight 
vital  to  the  Census  Bureau's  continuing 
effort  to  improve  census-taking  procedures. 
The  studies  described  in  this  report  fall 
within  this  tradition  of  census  evaluation. 
As  an  indirect  consequence  of  the  Cen- 
sus Bureau's  attempts  to  evaluate  the  com- 
pleteness of  the  censuses,  many  outside 
the  agency  have  suggested  that  evalua- 
tion findings  should  be  reflected  in  some 
manner  as  adjustments  to  the  census  counts, 


and  that  the  resulting  adjusted  census  counts 
should  replace  the  counts  produced  by  the 
census  for  some  or  all  official  purposes. 
Indeed,  a  number  of  jurisdictions  sought, 
through  lawsuits,  adjustment  of  the  1 980 
census  counts.  In  particular,  suits  by  the 
city  of  Detroit  and  by  the  city  and  State  of 
New  York  centered  primarily  on  this  issue 
and  were  tried  in  Federal  district  courts 
and  courts  of  appeal. 

Vincent  Barabba,  then  Director  of  the 
U.S.  Bureau  of  the  Census,  stated  the 
agency's  official  position  on  adjustment  in 
the  Federal  Register,  Volume  45,  Decem- 
ber 16,  1980,  pages  82871-82885.  This 
notice  announced  the  decision  to  publish 
unadjusted  census  counts  as  the  official 
findings  of  the  1 980  census  unless  a  court 
decision  prohibited  or  restricted  this  action. 
The  document  also  summarized  the  com- 
plex process  by  which  this  decision  had 
been  reached.  This  position  had  been  devel- 
oped after  extensive  consultation  with  Con- 
gress, public  officials,  census  advisory  groups, 
professional  organizations,  and  other  inter- 
ested parties. 

The  December  16,  1980  decision  spe- 
cifically did  not  rule  on  the  possible  incor- 
poration of  census  adjustment  in  post- 
censal  estimation.  However,  the  consider- 
ations leading  to  the  decision  not  to  adjust 
the  counts  were  later  extended  to  the 
issue  of  post-censal  estimation. 

This  report  will  not  attempt  to  review  or 
to  elaborate  further  the  technical,  legal, 
and  political  issues  surrounding  adjustment 
of  the  1980  census.  Interested  readers 
may  consult  published  remarks  by  Bailar 5 
and  Wolter6  for  recent  representations  of 
this  position.  This  report  partially  contrib- 
utes to  the  understanding  of  these  issues, 


5Barbara  A.  Bailar,  "Counting  or  Estimation 
in  a  Census— A  Difficult  Decision,"  Proceedings 
of  the  Social  Statistics  Section,  American  Sta- 
tistical Association:  Washington,  DC,  1 983,  pp. 
42-49. 

6Kirk  M.  Wolter,  "Comment"  on  "Regression 
Models  for  Adjusting  the  1980  Census,"  by 
D.A.  Freedman  and  W.C.  Navidi,  Statistical  Sci- 
ence, Vol.  1  (Feb.  1986),  pp.  24-28. 


however,  by  analyzing  in  detail  the  techni- 
cal limitations  of  the  evaluation  methodol- 
ogies. 

The  National  Academy  of  Sciences7 
has  published  a  review  of  the  adjustment 
issue  that  contains  a  number  of  observa- 
tions on  the  1 980  experience. 


1.F.  ORGANIZATION  OF  THE 
REPORT 


The  next  three  chapters  present  the  demo- 
graphic analysis  of  the  undercount  of  the 
1980  census.  Chapter  2  describes  the 
methods  employed  to  construct  estimates 
of  the  U.S.  population.  Chapter  3  gives  the 
findings  from  demographic  analysis  about 
the  coverage  of  the  1980  census  and 
other  recent  censuses.  The  fourth  chapter 
discusses  the  possible  implications  of  the 
1 980  census  undercount  for  various  demo- 
graphic statistics,  such  as  birth  rates  and 
dependency  ratios. 

The  discussion  of  PEP  follows.  The  fifth 
chapter  of  the  report  reviews  census  pro- 
cedures, summarizes  PEP  procedures,  and 
describes  dual-system  estimation.  The  sixth 
chapter  outlines  several  methodological  lim- 
itations of  the  PEP  results.  Twelve  sets  of 
estimates,  presented  in  chapter  7,  illus- 
trate the  effects  of  methodological  limita- 
tions on  the  interpretation  of  the  PEP  find- 
ings. 

The  eighth  chapter  compares  and  con- 
trasts the  findings  from  demographic  anal- 
ysis with  those  from  PEP. 

The  appendices  cover  specific  techni- 
cal or  background  issues  and  give  detailed 
estimates  not  presented  in  the  main  report. 

Many  of  the  analyses  and  procedural 
descriptions  summarized  in  this  report  appear 
in  more  complete  form  in  other  documents, 
particularly  the  PERM  series. 


7Constance  F.  Citro,  and  Michael  L.  Cohen 
(eds.),  The  Bicentennial  Census:  New  Direc- 
tions for  Methodology  in  1990,  National  Acad- 
emy Press:  Washington,  DC,  1985. 
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The  two  general  types  of  methods  for 
measuring  census  coverage  are  analytic 
methods  and  record  matching;  both  types 
were  applied  to  evaluation  of  the  1980 
census.  The  principal  record  matching  study— 
the  Post-Enumeration  Program  (PEP)  — is 
described  in  the  next  section,  chapters  5-7 
of  this  report.  This  section  of  the  report, 
chapters  2-4,  discusses  in  detail  the  results 
of  the  demographic  analysis  phase  of  the 
1 980  census  coverage  evaluation  program. 

The  first  chapter  in  this  section,  chapter 
2,  describes  the  method  of  demographic 
analysis  in  general  terms  and  then  as  applied 
to  the  1 980  census.  This  chapter  includes 
a  discussion  of  the  derivation  of  the  esti- 
mates, how  the  results  of  demographic 
analysis  should  be  interpreted  for  the  1 980 
census,  and  the  general  limitations  of  the 
method.  In  chapter  3,  the  major  results  of 
demographic  analysis  are  presented,  including 
measures  of  relative  coverage  of  the  1 970 
and  1 980  censuses,  alternative  estimates 
of  coverage  of  the  resident  population  in 
the  1 980  census  (including  and  excluding 
undocumented  immigrants),  and  detailed 
estimates  of  coverage  for  race,  sex,  and 
age  groups.  The  results  are  discussed  and 
compared  with  coverage  estimates  for  pre- 
vious censuses.  The  final  chapter  in  the 
section,  chapter  4,  discusses  the  implica- 
tions of  the  findings  for  various  demo- 
graphic measures.  Comparison  of  the  results 
of  demographic  analysis  and  the  results  of 
the  other  evaluation  method,  PEP,  is  reserved 
for  chapter  8  of  this  report. 

Detailed  descriptions  of  the  basic  data 
and  methodology  used  to  develop  the  demo- 
graphic estimates  have  been  presented  in 
the  Census  Bureau's  internal  Preliminary 
Evaluation  Results  Memorandum  (PERM) 
series.  Appendix  C  contains  a  comprehen- 
sive list  of  references,  including  the  PERM 
series,  for  the  estimates  based  on  demo- 
graphic analysis.  These  materials  describe 
fully  the  assumptions  underlying  the  esti- 
mates and  evaluate  the  quality  of  the  results. 


This  report  presents  a  general  statement 
of  the  method  and  assessment  of  the 
quality  of  the  demographic  estimates. 

No  formal  estimates  of  the  precision  of 
the  demographic  estimates  of  the  U.S. 
population  have  been  published.  The  Bureau 
of  the  Census  is  investigating  a  method  for 
assessing  the  approximate  range  of  error 
in  the  demographic  estimates  of  coverage 
(an  analogue  to  a  confidence  interval). 
References  and  preliminary  results  of  this 
research  are  also  cited  in  appendix  C. 

The  estimates  of  coverage  derived  by 
demographic  analysis  for  the  1 980  census 
and  earlier  censuses  presented  in  this  report 
represent  extensions  and  improvements  of 
estimates  previously  presented  by  the  Cen- 
sus Bureau.  As  such,  they  supersede  all 
previous  estimates.1  Although  the  esti- 
mates shown  in  this  report  for  the  1 960, 
1 970,  and  1 980  censuses  differ  from  those 
previously  published,  conclusions  regarding 
the  relative  levels  of  coverage  of  groups  in 
the  various  censuses  and  between  cen- 
suses are  virtually  unaffected  by  the  changes 
in  the  estimates. 


2.A.  THE  GENERAL  METHOD  OF 
DEMOGRAPHIC  ANALYSIS 

Demographic  analysis  as  a  tool  for  census 
evaluation  involves  first  developing  esti- 
mates for  the  population  in  various  cate- 
gories, such  as  age-sex-race  groups,  at  the 


^.S.  Bureau  of  the  Census,  Current  Popu- 
lation Reports,  Series  P-23,  No.  115,  "Cov- 
erage of  the  National  Population  in  the  1980 
Census  by  Age,  Sex,  and  Race:  Preliminary 
Estimates  by  Demographic  Analysis,"  by  Jef- 
frey S.  Passel,  Jacob  S.  Siegel,  and  J.  Gregory 
Robinson,  Washington,  D.C.,  1982;  Jeffrey  S. 
Passel  and  J.  Gregory  Robinson,  "Revised  Esti- 
mates of  the  Coverage  of  the  Population  in  the 
1 980  Census  Based  on  Demographic  Analysis: 
A  Report  on  Work  in  Progress,"  Proceedings  of 
the  Social  Statistics  Section,  1 984,  American 
Statistical  Association,  Washington,  DC,  pp. 
160-165. 


Census 

=     Census      -3- 

Demo- 

coverage 

count 

graphic 

rate 

estimate 
(or  estimated 
population) 

and 

Census 

=     1.0 

Census 

under- 

coverage 

count 

rate 

rate 

census  date  by  the  combination  and  manip- 
ulation of  various  types  of  demographic 
data.  The  estimated  values  are  then  com- 
pared with  the  corresponding  census  counts 
to  yield  a  measure  of  net  census  coverage: 

(2.A.1) 


(2.A.2) 


The  foundations  of  the  demographic 
method  are  the  logical  consistency  and 
interrelationships  of  the  underlying  demo- 
graphic variables  and  the  data  used  to 
measure  them.  These  data  are  drawn  from 
sources  essentially  independent  of  the  census 
being  evaluated.  They  include:  birth,  death, 
and  immigration  statistics;  expected  sex 
ratios,  life  tables,  etc.;  historical  series  of 
census  data;  and  data  from  sample  sur- 
veys. The  data  are  corrected  for  various 
types  of  errors  and,  as  such,  are  assumed 
to  be  more  accurate  than  the  census  being 
evaluated.  The  overall  accuracy  of  the 
method  obviously  depends  on  the  quality 
of  the  demographic  data  and  the  corrections. 

Methods  of  demographic  analysis  are 
widely  used  by  demographers  to  make 
population  estimates.  Demographic  analysis 
has  been  used  at  the  Bureau  of  the  Census 
for  over  40  years  to  develop  population 
estimates  and  projections  as  well  as  esti- 
mates of  census  coverage.  The  particular 
methods  and  data  used  in  demographic 
analysis  are  not  fixed.  As  analytic  methods 
evolve  over  time  and  new  data  become 
available,  they  can  be  incorporated  into 
the  estimates.  Similarly,  assumptions  under- 
lying the  estimates  are  subject  to  change 
based  on  new  information.  As  a  conse- 
quence, the  demographic  estimates  of  cen- 
sus coverage  for  a  particular  census  may 
change  over  time  since  historical  data  ana- 
lyzed with  demographic  techniques  are 
the  basis  for  the  estimates.  The  effects  of 
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such  changes  on  demographic  estimates 
of  coverage  for  the  censuses  of  1 980  and 
1970  are  discussed  later  in  this  chapter. 
(See  also  table  2.1.) 

Estimates  for  the  total  population  result- 
ing from  demographic  analysis  provide  mea- 
sures of  net  census  error.  When  demo- 
graphic analysis  is  applied  to  a  specific 
age-sex-race  group  in  the  census,  the  tech- 
nique provides  an  estimate  of  net  error 
that  combines  both  coverage  and  report- 
ing error.  Although  demographic  analysis 
has  limitations,  they  are  of  a  different 
character  from  those  affecting  record- 
matching  techniques.  Demographic  analy- 
sis, for  example,  is  not  generally  affected 
by  sampling  error  in  contrast  with  survey- 
based  record-matching  techniques.  How- 
ever, as  with  all  estimation  techniques, 
demographic  analysis  must  rely  on  a  num- 
ber of  assumptions,  some  of  which  cannot 
be  empirically  verified.  In  spite  of  such 
limitations,  following  the  1970  census, 
demographic  analysis  provided  "prefer- 
red" estimates  of  coverage  for  the  United 
States  as  a  whole.2 

The  particular  procedure  used  to  esti- 
mate coverage  nationally  in  1 980  for  the 
various  demographic  subgroups  depends 
primarily  on  the  nature  and  availability  of 
the  required  demographic  data.  Figure  2.1 
summarizes  in  a  schematic  Lexis  diagram 
the  cohort  data  and  estimation  procedures 
for  each  age  group.  In  brief,  the  principal 
estimates  presented  in  this  report  are  derived 
as  follows: 


1 .  Estimates  of  the  population  under  age 
45  in  1 980  for  both  sexes  and  each 
race  category  (White,  Black,  and  other 
races)  are  based  directly  on  births  for 
1 935  to  1 980  corrected  for  underreg- 
istration.  The  adjusted  births  are  car- 
ried forward  to  later  census  dates 
with  statistics  and  estimates  for  deaths, 
immigration,  and  emigration  (i.e.,  com- 
ponents of  change)  using  the  basic 
demographic  accounting  relationship: 

Population  =  Births  -  Deaths  +  In-migrants       (2.A.3) 
-     Out-migrants 


2 .  Estimates  of  the  White  population  aged 
45  to  64  years  in  1 980  are  based  on 
revisions  of  estimates  of  total  White 
births  initially  derived  by  Whelpton  for 
1915  to  1935.3  The  estimates  are 
carried  forward  to  1 940  with  life  table 
survival  rates  and  to  subsequent  cen- 
sus dates  with  the  same  components 
of  change  used  for  ages  under  45  in 
1980. 

3.  Estimates  of  the  Black  population  aged 
45  to  64  years  in  1 980  are  based  on 
estimates  for  this  cohort  in  1 960  (i.e., 
when  it  was  25  to  44  years  of  age). 
The  estimates  for  females  aged  25  to 
44  years  in  1960  were  derived  by 
Coale  and  Rives,  principally  using  tech- 
niques of  stable  population  analysis;4 
the  estimates  for  males  in  1960  are 
based  on  expected  sex  ratios.  The 
estimates  for  both  males  and  females 
are  carried  forward  to  1 970  and  1 980 
and  backward  in  time  to  previous 
census  dates  with  components  of 
change. 

4.  Estimates  of  the  other-races  popula- 
tion for  females  aged  45  to  64  years 
in  1980  are  derived  from  assump- 
tions about  the  consistency  of  age 
patterns  of  coverage  in  the  1 950  to 
1980  censuses  for  this  cohort.  The 
estimates  for  other-races  males  in  these 
ages  in  1 980  are  developed  from  ex- 
pected sex  ratios.  The  estimates  for 
1 980  are  carried  backward  in  time  to 
previous  census  dates  with  compo- 
nents of  change. 

5.  Estimates  of  the  population  aged  65 
years  and  over  in  1 980  for  both  sexes 
and  all  race  groups  are  developed 
from  aggregate  Medicare  enrollments, 
adjusted  for  underenrollment.  The  esti- 
mates for  1 980  are  carried  backward 
in  time  to  previous  census  dates  with 
components  of  change. 


2U.S.  Bureau  of  the  Census,  Census  of  Pop- 
ulation and  Housing:  1 970,  Evaluation  and  Research 
Program,  PHC(E)-4,  "Estimates  of  Coverage  of 
Population  by  Sex,  Race,  and  Age:  Demographic 
Analysis,"  by  Jacob  S.  Siegel,  Washington,  DC, 
1974. 


3National  Office  of  Vital  Statistics,  Vital 
Statistics— Special  Reports,  Vol.  33,  No.  8, 
"Births  and  Birth  Rates  in  the  Entire  United 
States,  1909  to  1948,"  by  P.K.  Whelpton, 
Washington,  DC,  1950. 

4Ansley  J.  Coale  and  Norfleet  W.  Rives,  "A 
Statistical  Reconstruction  of  the  Black  Popula- 
tion of  the  United  States,  1880-1970:  Esti- 
mates of  True  Numbers  by  Age  and  Sex,  Birth 
Rates,  and  Total  Fertility,"  Population  Index, 
Vol.  39,  No.  1,  January  1973,  pp.  3-36.  See 
also,  U.S.  Bureau  of  the  Census,  PHC(E)-4, 
op.  cit. 


Earlier  estimates  of  coverage  for  the 
1 980  census  based  on  demographic  anal- 
ysis were  published  in  Current  Population 
Reports,  February  1 982  and  presented  in  a 
paper  at  the  annual  meeting  of  the  Amer- 
ican Statistical  Association  in  August  1 984. 5 
This  present  report  offers  revised  demo- 
graphic estimates  of  coverage  for  1980 
that  supersede  all  previous  estimates.  Dif- 
ferent methods  are  used  in  the  preliminary 
and  revised  estimates  for  some  age-sex- 
race  groups;  some  differences  are  the  result 
of  the  unavailability  of  data  for  the  prelim- 
inary estimates,  and  other  differences  rep- 
resent the  development  of  new,  improved 
methodology.  The  primary  revisions  include: 

1 .  Substitution  of  final  data  covering  1 978- 
1980  for  provisional  data  on  births, 
deaths,  and  immigrants,  representing 
a  net  change  of  +  1 30,000  (or  0.06 
percent)  in  the  estimated  total  popu- 
lation. 

2.  Use  of  aggregate  Medicare  data  from 
1980  for  estimating  the  population 
aged  65  and  over  in  1980;  the  net 
change  in  estimated  total  population 
is  +370,000  (or  0.16  percent). 

3.  Use  of  new  estimates  of  births  for 
estimating  the  White  population  aged 
45  to  64  in  1 980,  which  adds  about 
81  5,000  or  0.35  percent  to  the  esti- 
mated population. 

4.  Adjustment  of  data  on  net  legal  immi- 
gration, particularly  the  racial  group- 
ings, for  all  ages.  These  changes  mainly 
affect  the  race  distribution,  not  the 
estimated  population. 

5.  Allowance  for  undocumented  immi- 
grants living  in  the  United  States  in 
the  calculation  of  the  estimated  resi- 
dent population  in  1 980. 

For  1980,  the  net  effect  of  the  revi- 
sions described  is  to  increase  the  under- 
count  estimates  based  on  demographic 
analysis  from  the  preliminary  estimates. 
For  example,  the  undercount  rate  of  the 


SU.S.  Bureau  of  the  Census,  Current  Popu- 
lation Reports,  Series  P-23,  No.  115,  op.  cit.; 
Jeffrey  S.  Passel  and  J.  Gregory  Robinson, 
"Revised  Estimates  of  the  Coverage  of  the 
Population  in  the  1 980  Census  Based  on  Demo- 
graphic Analysis:  A  Report  on  Work  in  Progress," 
op.  cit. 
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legally  resident  population  increases  from 
0.5  percent  to  1.0  percent.  (See  table 
2. 1 .)  The  increase  mainly  affects  the  White 
population. 

In  comparing  the  current  estimates  with 
those  previously  published  for  other  cen- 
suses, it  should  be  noted  that  there  have 
been  a  number  of  other  revisions,  often  in 
opposite  and  offsetting  directions.  The  revi- 
sions in  the  estimates  for  1 980  also  lead  to 
increases  in  the  most  recently  published 
estimates  of  undercount  rates  for  the  1 970 
and  1 960  censuses.  However,  in  spite  of 
the  many  changes,  the  current  estimates 
for  1970  are  virtually  the  same  as  "pre- 
ferred" estimates  published  after  the  1 970 
census  (table  2.1).  Most  revisions  have 
been  small,  but  the  rather  large  revision 
attributable  to  reestimation  of  White  births 
for  1 91 5-1 935  was  almost  completely  off- 
set by  new  estimates  of  emigration  for 
1 950-1 970.  Even  though  the  revised  under- 
count rates  tend  to  be  higher  than  those 
published  previously,  the  1 980  census  still 
represents  a  substantial  improvement  in 
coverage  over  previous  censuses.  Further- 
more, the  revisions  have  almost  no  effect 
on  relative  differences  in  coverage  (by  age, 
sex,  or  race). 

2.B.  INTERPRETATION  OF 
RESULTS  FROM  DEMOGRAPHIC 
ANALYSIS 

The  amount  of  undercount  in  a  population 
or  a  subgroup  of  the  population,  such  as 
an  age-sex-race  group,  is  the  difference 
between  the  estimated  population  and  the 
census  count: 

(2.B.1) 


Census 

=     Demographic 

Census 

under- 

estimate 

count 

count 

However,  differences  between  the  esti- 
mated resident  population  based  on  demo- 
graphic analysis,  as  described  previously, 
and  the  census  counts,  as  published,  can- 
not be  interpreted  directly  as  census  under- 
counts  for  a  number  of  reasons.  For  the 
differences  to  represent  net  census  under- 
counts,  the  two  populations  (i.e.,  the  cen- 
sus and  the  demographic  estimate)  must 
be  defined  the  same.  Two  major  problems 
affect  the  comparisons  for  1 980— changes 
in  the  reporting  and  coding  of  racial  groups 
in  the  1980  census  and  the  presence  of 
undocumented  immigrants  in  the  country 
and  in  the  census  counts  in  1 980. 


2.B.1.  UNDOCUMENTED 
IMMIGRANTS 

The  exact  number  of  undocumented 
immigrants6  in  the  United  States  is  a  demo- 
graphic mystery  that  has  been  puzzling 
demographers  for  years.  This  unknown 
population  complicates  the  measurement 
of  undercount  with  demographic  analysis 
since  undocumented  immigrants  are  resi- 
dents of  the  United  States  and,  as  such, 
should  be  included  in  the  demographic 
estimate  of  the  resident  population.  When 
the  preliminary  results  from  demographic 
analysis  were  released  in  1981  and  1982, 
little  was  known  about  the  number  of 
undocumented  immigrants  in  the  country 
or  the  number  who  were  counted  in  the 
1 980  census.7  These  initial  coverage  esti- 
mates made  no  allowance  in  the  demo- 
graphic estimate  of  the  resident  population 


6This  group,  undocumented  immigrants,  has 
been  referred  to  by  a  number  of  different  terms, 
including:  illegal  aliens,  undocumented  aliens  or 
workers,  illegal  entrants,  clandestine  entrants, 
and  nonlegal  residents.  In  this  report,  the  pre- 
ferred term  is  undocumented  immigrants.  The 
group  is  defined  as  "a  noncitizen  physically 
present  in  the  United  States  who  entered  the 
country  illegally  and  has  not  regularized  his  or 
her  situation,  or  who  has  violated  his  or  her 
terms  of  entry."  This  definition  comes  from 
Kenneth  Hill,  "Illegal  Aliens:  An  Assessment," 
in  National  Research  Council,  National  Acad- 
emy of  Sciences,  Immigration  Statistics:  A  Story 
of  Neglect,  Report  of  the  Panel  on  Immigration 
Statistics,  Daniel  B.  Levine,  Kenneth  Hill,  and 
Robert  Warren  (editors),  National  Academy  Press: 
Washington,  DC,  1985. 

Hill's  definition  includes  persons  who  enter 
the  country  without  inspection  or  with  falsified 
documents,  persons  who  enter  legally  but  over- 
stay their  visa  period  or  in  some  way  violate 
their  terms  of  entry  (by  taking  employment,  for 
example),  and  persons  who  enter  as  permanent 
residents  but  become  deportable  for  some  rea- 
son. Note  that  many  of  these  persons  have 
documents.  Nonetheless,  the  term  "undocu- 
mented immigrants"  will  still  be  used  as  a 
convenient  way  of  referring  to  this  group.  For 
purposes  of  undercount  estimation,  there  is  one 
further  restriction  on  the  definitions.  "Undocu- 
mented immigrants,"  in  most  usages,  refers  to 
persons  whose  usual  residence  is  in  the  United 
States;  temporary  migrants  and  commuters  are 
excluded. 

7  For  a  discussion  of  the  status  of  estimates 
of  undocumented  immigrants  in  1 980,  see  Jacob 
S.  Siegel,  Jeffrey  S.  Passel,  and  J.  Gregory 
Robinson,  "Preliminary  Review  of  Existing  Stud- 
ies of  the  Number  of  Illegal  Residents  in  the 
United  States,"  in  U.S.  Immigration  Policy  and 
the  National  Interest,  The  Staff  Report  of  the 
Select  Commission  on  Immigration  and  Refugee 
Policy,  Appendix  E:  Papers  on  Illegal  Immigra- 
tion to  the  U.S.,  Washington,  DC,  1980. 


for  undocumented  immigrants  in  the  United 
States.  However,  research  conducted  at 
the  Census  Bureau  over  the  last  several 
years  has  shown  that  the  1 980  census 
count  includes  about  2  million  undocu- 
mented immigrants.8  Thus,  the  census  count 
for  1 980  includes  both  legal  residents  and 
undocumented  immigrants: 

(2.B.2) 
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However,  the  preliminary  demographic 
estimate  of  the  population  represented  only 
legal  residents,  so  that  the  preliminary  estimate 
of  undercount  was  derived  from  differently- 
defined  populations: 

(2.B.3) 
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As  a  consequence,  the  preliminary  demo- 
graphic estimate  of  the  undercount  previ- 
ously published  was  too  low,  by  at  least  2 
million  persons  (the  size  of  the  final  term  in 
equation  2.B.4). 

In  this  report,  we  have  used  two  strat- 
egies to  make  the  demographic  estimate 
of  the  population  comparable  to  the  cen- 
sus figure,  so  that  the  difference  between 
the  two  can  be  interpreted  as  net  census 
undercount.  One  approach,  which  produces 
an  estimate  of  the  total  undercount,  involves 
adding  an  estimate  of  the  total  number  of 
undocumented  immigrants  residing  in  the- 
country  in  1 980  to  the  demographic  esti- 
mate of  the  legally  resident  population. 
The  difference  between  this  augmented 
estimate  and  the  census  would  then  rep- 
resent the  undercount  of  the  total  resident 
population: 


8Robert  Warren  and  Jeffrey  S.  Passel,  "A 
Count  of  the  Uncountable:  Estimates  of  Undoc- 
umented Aliens  Counted  in  the  1980  United 
States  Census,"  Demography,  Vol.  24,  No.  3 
(August  1987),  pp.  375-393;  Jeffrey  S.  Passel 
and  Karen  A.  Woodrow,  "Geographic  Distribu- 
tion of  Undocumented  Immigrants:  Estimates  of 
Undocumented  Aliens  Counted  in  the  1980 
Census  by  State,"  International  Migration  Review, 
Vol.  18  (Fall  1984),  pp.  642-671.  See  also 
material  cited  in  appendix  C. 
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Unfortunately,  even  though  Census  Bureau 
research  has  narrowed  the  range  of  esti- 
mates of  the  undocumented  immigrant 
population,9  the  range  of  reasonable  esti- 
mates is  still  large  relative  to  ranges  for 
other  components  in  the  demographic  esti- 
mates. To  represent  this  uncertainty,  we 
introduce  several  estimates  of  the  size  of 
the  undocumented  immigrant  population 
and  produce  a  range  of  undercount  estimates. 

The  other  approach  to  dealing  with  the 
undocumented  immigration  component  in- 
volves modifying  the  census  counts  to 
make  them  comparable  to  the  demographic 
estimate.  In  particular,  the  estimates  of 
undocumented  immigrants  counted  in  the 
1 980  census  can  be  subtracted  from  the 
census  figures  (by  age,  sex,  and  race).  The 
resulting  figure  represents  the  census  count 
of  the  "legally  resident  population." 

(2.B.6) 
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The  demographic  estimate  of  the  pop- 
ulation that  does  not  include  an  allowance 
for  undocumented  immigration  is  also  an 
estimate  of  the  "legally  resident  popula- 
tion." The  difference  between  the  esti- 
mate and  the  census  count  of  legal  resi- 
dents can  thus  be  interpreted  as  the  net 
undercount  of  legal  residents  of  the  United 
States  in  1 980: 

I2.B.7) 
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The  quantities  estimated  by  equation 
2.B.5  (total  census  undercount)  and  2.B.7 
(census  undercount  of  legal  residents)  can 
be  the  same  or  different.  Both  figures  are 
based  on  the  same  demographic  estimate 
of  legal  residents,  but  the  figures  for  undoc- 
umented immigrants  (in  equations  2.B.5 
and  2.B.6)  may  differ.  For  1 980,  this  report 
presents  one  set  of  coverage  estimates 
that  excludes  undocumented  immigrants, 


i.e.,  estimates  for  the  legally  resident  pop- 
ulation, based  on  equation  2.B.7  and  four 
sets  that  include  undocumented  immigrants, 
i.e.,  estimates  for  the  total  population  based 
on  equation  2.B.5. 

The  1980  census  is  the  first  one  in 
recent  years  for  which  there  is  evidence 
that  undocumented  immigrants  were  counted, 
in  the  census.  Demographic  and  anecdotal 
evidence  suggest  the  presence  of  signifi- 
cant numbers  of  undocumented  immigrants 
in  the  United  States  in  1970,  but  much 
smaller  numbers  in  1 960  and  few,  if  any, 
in  1950  and  1940.  However,  none  of 
these  censuses  counted  undocumented 
immigrants  in  significant  numbers.  Thus, 
for  the  censuses  of  1 940  through  1 970, 
there  is  no  distinction  between  the  census 
count  of  the  total  population  and  the  census 
count  of  legal  residents  (i.e.,  the  final  term 
in  equation  2.B.2  is  zero).  However,  for 
1970  (and  to  some  extent  1960),  the 
demographic  estimate  of  the  total  population, 
which  includes  undocumented  immigrants, 
is  larger  than  the  estimate  of  legal  resi- 
dents; for  1940  and  1950,  we  do  not 
distinguish  between  the  two  estimates  on 
the  assumption  that  the  number  of  undoc- 
umented residents  in  those  years  was  neg- 
ligible. 

For  the  census  of  1970,  this  report 
includes  five  sets  of  coverage  estimates 
corresponding  to  the  five  sets  shown  for 
1980.  One  set  excludes  undocumented 
residents  from  the  demographic  estimate 
and,  thus,  represents  coverage  of  legal 
residents  only. 1  °  The  other  four  sets  represent 
coverage  of  the  total  population  and  include 
different  assumptions  about  the  total  num- 
ber of  undocumented  immigrants  in  the 
country  in  1970.    The  four  assumptions 


9Jeffrey  S.  Passel,  "Undocumented  Immi- 
grants: How  Many?"  Proceedings  of  the  Social 
Statistics  Section,  1985,  American  Statistical 
Association,  Washington,  DC,  pp.  65-72. 


10  Note  that  unlike  1 980,  there  is  no  distinc- 
tion in  1970  between  the  total  census  count 
and  the  count  of  legal  residents  because  there  is 
no  evidence  that  the  1970  census  counted 
undocumented  immigrants.  For  coverage  rates 
of  legal  residents  and  total  residents  in  1970, 
the  numerators  are  the  same  census  counts 
(unlike  1980),  whereas  the  denominators  differ 
by  the  estimate  of  total  undocumented  resi- 
dents (like  1980). 


correspond  to  the  four  assumptions  for 
1980.11  (See  section  3.B.1.) 

For  1960,  only  two  sets  of  coverage 
estimates  are  presented.  One  includes  only 
legal  residents  in  the  demographic  esti- 
mate of  the  population  (equation  2.B.3) 
and  one  includes  a  small  number  of  undoc- 
umented immigrants  (equation  2.B.5).  The 
census  counts  are  again  the  same  in  both 
sets  of  estimates  (like  1970,  but  unlike 
1980).  For  1940  and  1950,  only  one  set 
of  coverage  estimates  are  presented,  based 
on  equation  2.B.1 . 


2.B.2.  RACIAL  DEFINITIONS 

Comparison  of  the  demographic  estimate 
with  the  census  count  (as  in  equation 
2.B.1)  for  subgroups  of  the  population 
requires  that  the  subgroups  be  defined  the 
same  way  in  both  data  sets.  In  the  1 980 
census,  changes  in  the  practice  of  report- 
ing race,  particularly  on  the  part  of  the 
Hispanic  population,  and  in  coding  and 
classifying  racial  groups  have  created  a 
major  inconsistency  between  the  1980 
census  data  and  historical  data  series,  includ- 
ing censuses,  vital  statistics,  and  immigra- 
tion records.  Thus,  it  is  not  possible  to 
compare  the  demographic  estimates  for 
the  principal  racial  groups  (White,  Black, 
and  other  races)  directly  with  the  pub- 
lished census  figures  to  derive  meaningful 
coverage  estimates. 

About  40  percent  of  the  Hispanic  pop- 
ulation counted  in  1 980,  or  over  5.8  mil- 
lion persons,  did  not  choose  one  of  the 
specified  races  listed  on  the  census  ques- 
tionnaire, but  chose  the  "other"  category 
instead.  For  the  1 980  census,  a  modifica- 
tion was  made  in  the  census  coding  pro- 
cedures in  the  treatment  of  persons  who, 
in  response  to  the  race  question,  chose 
"other"  race  and  wrote  in  a  national  origin 
designation  of  a  Latin  American  country 
(e.g.,  Mexican,  Venezuelan,  or  Cuban)  or  a 
Hispanic  origin  group  (e.g.,  Puerto  Rican, 
Chicano,  or  Hispano).  These  persons  remain 


1 1  These  estimates  of  undocumented  immi- 
grants counted  in  the  1 980  census  developed 
by  Warren  and  Passel,  op.  cit.,  and  Passel  and 
Woodrow,  op.  cit.,  include  data  by  period  of 
entry  as  well  as  age  and  sex.  These  various 
assumptions  about  the  number  of  undocumented 
immigrants  presented  in  1970  and  1960  are 
based  on  this  distribution  by  period  of  entry  and 
correspond  to  the  assumptions  about  numbers 
present  in  1 980. 
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in  the  "other  races"  category  in  published 
1980  census  data;  in  previous  censuses 
and  in  vital  statistics,  such  responses  were 
almost  always  coded  into  the  "White" 
category. 

In  another  change  in  the  1 980  census, 
"Asian  Indian"  was  added  as  a  separate 
response  category  to  the  race  question. 
This  category  is  included  in  the  "Asian  and 
Pacific  lslander"grouping  or  the  "other 
races"  category  in  1980  census  tabula- 
tions. However,  in  past  censuses  and  in 
vital  statistics  through  1978,  persons  of 
Asian  Indian  descent  were  classified  as 
"White."  This  group  numbered  about  362,000 
in  1 980,  but  was  much  smaller,  probably 
less  than  100,000,  in  1970. 

Because  of  the  need  for  comparability 
between  the  racial  groupings  in  the  popu- 
lation as  estimated  from  demographic  anal- 
ysis and  as  classified  in  the  census,  either 
the  estimated  population  or  the  census 
population  must  be  modified  to  conform  to 
the  other.  Since  the  data  do  not  exist  for 
modifying  the  estimated  population,  it  has 
been  necessary  to  redistribute  1 980  cen- 
sus data  to  conform  to  the  historical  cate- 
gories of  the  estimates.  The  modification 
involves  the  reassignment  of  race  based 
on  detailed  cross-tabulations  of  race  and 
Hispanic  origin  from  the  sample  and  complete- 
count  census  data.12  The  modification  pro- 
cedures distribute  the  persons  originally  in 
the  "other  (not  specified)"  race  category 
to  three  modified  race  groups:  White,  Black, 
and  Other  (consisting  of  American  Indian, 
Alaska  Native,  Asian,  and  Pacific  Islander). 
Persons  of  "other  (not  specified)"  race 
and  Hispanic  origin  are  reassigned  to  either 
White  or  Black  race.  All  persons  of  "other 
(not  specified)"  race  and  Mexican  origin 
are  reassigned  as  White;  within  each  of 
the  remaining  Hispanic  origin  categories 
(Puerto  Rican,  Cuban,  Other  Spanish),  the 
reassignments  are  primarily  to  White,  but 
also  to  Black.  Persons  of  "other  (not  spec- 
ified)" race  and  not  of  Hispanic  origin  are 
distributed  to  all  three  modified  race  groups 
—White,  Black,  and  other  races.  All  com- 
putations are  carried  out  within  race,  ori- 
gin, sex,  and  age  categories  at  the  county 
level  and  aggregated  to  the  national  level. 


The  modification  of  the  racial  data  in 
the  1980  census  added  6.3  million  per- 
sons, or  3.4  percent,  to  the  White  cate- 
gory and  188,000  persons,  or  0.7  per- 
cent, to  the  Black  population;  the  other- 
races  census  category  decreased  by  6.5 
million  (55.9  percent).  (See  table  2.2.)  The 
estimates  of  undercount  as  derived  by 
demographic  analysis  given  in  this  report 
are  consistent  with  the  racial  groupings  of 
the  modified  census  data  rather  than  the 
original  census  data  as  compiled  and  pub- 
lished in  the  standard  census  reports;  unless 
otherwise  noted,  all  census  figures  and 
measures  derived  from  census  data  are 
based  on  the  modified  racial  groups.  Because 
most  of  the  reclassification  involved  per- 
sons of  White  and  other  races,  the  White 
population  and  the  other-races  population 
are  often  combined  in  the  presentation  of 
results,  i.e.,  coverage  rates  are  shown  for 
the  White-and-other  races  population  and 
for  the  Black  population.  Detailed  1980 
census  data  based  on  modified  race  cate- 
gories are  shown  in  appendix  B. 


2.B.3.  LIMITATIONS  OF 
DEMOGRAPHIC  ANALYSIS 

The  estimates  resulting  from  the  applica- 
tion of  demographic  analysis  provide  mea- 
sures of  net  underenumeration  in  the  cen- 
sus. Net  underenumeration  represents  the 
combined  effect  of  omissions  from  the 
census,  erroneous  inclusions  in  the  census 
(including  duplications),  and  reporting  errors 
in  the  census  (for  age,  sex,  and  race/Hispanic 
origin  categories).  Because  demographic 
analysis  works  with  aggregated  data  both 
from  the  census  and  independent  data 
sources,  it  cannot  separate  the  compo- 
nents of  net  underenumeration.  Matching 
studies,  such  as  the  PEP  or  the  Content 
Reinterview  Survey13  that  use  individual 
records  from  the  census  and  a  survey,  can 
address  separately  the  various  components 
of  census  error.  The  quality  of  the  mea- 
sures of  undercount  from  demographic 
analysis  is  obviously  a  function  of  the 


quality  of  the  independent  population  esti- 
mates. Inconsistencies  between  reporting 
of  race  in  the  census  and  reporting  of  race 
in  the  components  of  the  population  esti- 
mates and  other  errors  in  the  estimation  of 
the  population  will  be  included  in  the  demo- 
graphic estimate  of  undercount. 

The  relative  sizes  of  estimates  of  cov- 
erage errors  among  demographic  groups 
derived  with  demographic  analysis  are  ex- 
tremely robust  with  regard  to  possible  errors 
in  the  underlying  assumptions  and  to  rea- 
sonable alternative  assumptions  because 
the  same  data  elements  are  generally  used 
in  construction  of  the  estimates  for  most 
demographic  subgroups.  The  robustness 
extends  to  sex  differences  in  coverage 
within  age-race  groups,  age  differences 
within  race-sex  groups,  and  race  differ- 
ences. Estimates  of  coverage  differences 
among  the  censuses  of  1940-1980  are 
also  extremely  robust  with  regard  to  pos- 
sible errors  in  the  assumptions.14 

The  potential  effect  on  the  overall  demo- 
graphic estimate  of  census  coverage  of  an 
error  in  any  of  the  assumptions  on  which 
demographic  analysis  must  rely  is  small,  in 
general.  The  principal  exceptions  to  this 
statement  are  assumptions  relating  to  the 
magnitude  of  the  undocumented  immigrant 
population.  A  number  of  memoranda  in 
the  Census  Bureau's  PERM  series  include 
detailed  discussions  of  the  effect  of  poten- 
tial errors  in  the  demographic  estimates  of 
the  population  on  the  estimates  of  net 
census  undercount.  (See  appendix  C.)  Inter- 
ested readers  may  obtain  copies  of  the 
relevant  memoranda  and  papers  by  request- 
ing them  from  the  authors. 

Ideally,  a  confidence  interval  could  pro- 
vide an  assessment  of  the  quality  of  the 
demographic  estimate  of  census  cover- 
age. Such  a  confidence  interval  could  also 
be  used  to  assess  the  relative  quality  of 


12  The  modification  procedure  is  described 
in  detail  in  Jeffrey  S.  Passel,  "Procedures  for 
Producing  Preliminary  OMB-Consistent  Modi- 
fied Race  Data  from  the  1 980  Census  by  Age, 
Sex,  and  Hispanic  Origin  for  States  and  Coun- 
ties,"U.S.  Bureau  of  the  Census,  1982  (unpub- 
lished). 


13For  a  description  of  the  1980  Content 
Reinterview  Survey,  see  U.S.  Bureau  of  the 
Census,  Census  of  Population  and  Housing: 
1 980,  Evaluation  and  Research  Reports,  PHC80- 
E2,  "Content  Reinterview  Study:  Accuracy  of 
Data  for  Selected  Population  and  Housing  Char- 
acteristics as  Measured  by  Reinterview,"  Wash- 
ington, DC,  1986. 


14  An  example  of  the  robustness  of  the 
coverage  estimates  among  demographic  groups 
to  differences  in  underlying  assumptions  can  be 
found  by  comparing  the  preliminary  and  revised 
estimates  of  coverage  for  1 980  and  1 970.  (See 
table  2.1.)  For  both  years,  a  large  number  of 
revisions  and  changes  in  the  data  and  assump- 
tions were  made  in  the  development  of  the 
revised  estimates,  yet  the  relative  difference  in 
the  coverage  estimates  for  males  and  females 
and  for  Blacks  and  White-and-other  races  remained 
essentially  the  same.  For  further  discussion  of 
the  robustness  of  the  coverage  estimates  for 
1 980  to  alternative  assumptions  regarding  the 
size  of  the  undocumented  immigrant  popula- 
tion, see  section  3.C  of  chapter  3. 
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Chapter  2.  — Method  of  Demographic  Analysis 


alternative  estimates  from  demographic        conventional  statistical  techniques.   The 


analysis  and  the  PEP  or  to  combine  statistically 
estimates  from  the  two  sources.  Unfortu- 
nately, the  complex  nature  of  the  demo- 
graphic estimate  and  its  lack  of  reliance  on 
sample  data  make  the  construction  of  a 
confidence  interval  virtually  impossible  using 


Census  Bureau  is  pursuing  research  to 
provide  an  assessment  of  the  probable 
range  of  error  in  the  estimates,  a  concept 
similar  to  a  statistical  confidence  interval. 
This  work  relies  on  the  judgment  of  experts 


to  assess  the  potential  error  in  each  demo- 
graphic component.  The  components  would 
then  be  combined  with  computer  simula- 
tions to  provide  a  distribution  for  the  demo- 
graphic estimate  of  population  in  1980 
and  census  undercount.  (References  are 
provided  in  appendix  C.) 
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Table  2.1 .  Comparison  of  Initial  and  Revised  Estimates  of  Net  Undercount  of  the  Legally  Resident  Population  Based  on 
Demographic  Analysis,  by  Sex  and  Race:  1 980  and  1 970 

(Base  of  percents  is  estimated  population.  A  minus  sign  denotes  an  estimated  net  overcount) 


Sex  and  race 


1980 


Initial 

estimate1 

(Feb.  1982) 


Revised 

estimate2 

(Sept.  1985) 


1970 


Initial 

estimate3 

(Feb.  1974) 


Revised  estimates 


Feb.  19824 


Sept.  19856 


Percent  net  undercount 
Total  population 


Male. . . 
Female 


Black 

White-and-other  races 


Difference 


Male:  female 

Black:  White-and-other  races . 


0.5 

1.5 
-0.4 

5.3 
-0.2 


1.9 
5.5 


1.0 
2.0 


5.6 
0.3 


2.0 
5.3 


2.5 

3.3 
1.8 

7.7 
1.8 


1.5 
5.9 


2.2 

3.1 
1.4 

7.6 
1.5 


1.7 
6.1 


2.6 

3.3 

1.8 

7.7 
1.9 


1.5 
5.8 


-  Represents  zero  or  rounds  to  zero. 

Note:  Estimates  pertain  to  the  legally  resident  population.  (See  section  2.B.) 

Estimates  published  in  U.S.  Bureau  of  the  Census,  Current  Population  Reports,  Series  P-23,  No.  115,  "Coverage  of  the  National  Population  in  the 
1980  Census  by  Age,  Sex,  and  Race:  Preliminary  Estimates  by  Demographic  Analysis,"  by  Jeffrey  S.  Passel,  Jacob  S.  Siegel,  and  J.  Gregory  Robinson, 
Washington,  DC,  1982. 

Estimates  published  in  this  report.  Revisions  include:  (1)  substitution  of  final  data  covering  1978-1980  for  provisional  data  on  births,  deaths,  and 
immigrants,  (2)  use  of  aggregate  Medicare  data  from  1 980  for  estimating  the  population  aged  65  and  over  in  1 980,  (3)  use  of  new  estimates  of  births 
for  estimating  the  White  population  aged  45  to  64  in  1 980,  (4)  adjustments  of  data  on  net  legal  immigration. 

3Estimates  published  in  U.S.  Bureau  of  the  Census,  Census  of  Population  and  Housing:  1 970,  Evaluation  and  Research  Program,  PHC(E)-4,  "Estimates 
of  Coverage  of  Population  by  Sex,  Race,  and  Age:  Demographic  Analysis,"  by  Jacob  S.  Siegel,  Washington,  DC,  1974 

4Revisions  include:  (1)  adjustment  of  data  on  net  legal  immigration,  especially  the  emigration  component,  (2)  use  of  new  estimates  of  the  population 
aged  65  and  over  in  1 970.  The  revised  estimates  were  published  in  U.S.  Bureau  of  the  Census,  Current  Population  Reports,  Series  P-23,  No.  115,  op.cit. 

Estimates  published  in  this  report.  Additional  revisions  include:  (1)  use  of  new  estimates  of  births  for  estimating  the  White  population  aged  35  to  54 
in  1 970,  (2)  adjustments  of  data  on  net  legal  immigration,  particularly  the  racial  groupings,  (3)  use  of  aggregate  Medicare  data  from  1 980  for  estimating 
the  population  aged  55  and  over  in  1970. 


Table  2.2.  Modified  and  Original  Race  Groups  From  the  1980  Census 


Race  group 


Modified  race 
group 


Original  race 
group 


Difference 


Amount 


Percent 


All  races 


White  

Black 

Other  races. 


Other  specified1 

Other,  not  specified 


226,545,805 

194,712,563 

26,683,414 

5,149,828 

5,149,828 
(X) 


226,545,805 

188,371,622 
26,495,025 
11,679,158 

4,920,839 
6,758,319 


+  6,340,941 

+  188,389 

-6,529,330 

+  228,989 
-6,758,319 


+  3.4 
+  0.7 
-55.9 

+  4.7 
-100.0 


(X)  Not  applicable.        -  Represents  zero  or  rounds  to  zero. 

includes  Asian  and  Pacific  Islander,  American  Indian,  and  Alaska  Native. 

Source:  Jeffrey  S.  Passel,  "Procedures  for  Producing  Preliminary  OMB-Consistent  Modified  Race  Data  from  the  1980  Census  by  Age,  Sex,  and 
Hispanic  Origin  for  States  and  Counties,"  U.S.  Bureau  of  the  Census,  1982  (unpublished). 
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Figure  2.1 

Lexis  Diagram  Showing  Construction  of  Revised  Demographic 

Analysis  Estimates  of  Census  Coverage  for  1980 


Estimates  of  White 

Births,  1915-35: 

Based  on  Work  of 

Whelpton 


Estimated  White 

Population,  1940 

Ages  5-24 


Estimated  Black 

Population,  1960: 

Ages  25-44,  Based 

on  Work  of 

Coale  and  Rives 


Revised  Estimates  of 

Other  Races,  1980: 

Ages  45-64,  Based  on 

Sex  Ratios  and 

Earlier  Censuses 


Revised  Estimates  for 

Ages  65  and  Over,  1980:  Basec 

on  Medicare  Data  Corrected 

for  Underenrollment 
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Chapter  3.  — Results  of  Demographic  Analysis 


3. A.  COVERAGE  OF  THE  1980 
CENSUS  RELATIVE  TO  THE 
1970  CENSUS 

One  assessment  of  the  quality  of  the  1 980 
census  can  be  obtained  by  comparing  the 
census  count  in  1980  with  an  estimate 
based  on  the  1970  census  count  plus 
estimates  of  intercensal  population  change 
between  1970  and  1980  from  data  on 
births,  deaths,  and  net  immigration.1  The 
difference  between  the  1 980  census  count 
and  the  estimate  for  1980  based  on  the 
1970  census  is  known  as  the  "error  of 
closure."  Error  of  closure  represents  the 
relative  coverage  of  the  two  censuses.  A 
positive  error  of  closure  indicates  that  the 
1980  census  had  better  coverage,  i.e.,  it 
missed  fewer  people,  than  the  1 970  cen- 
sus; a  negative  error  of  closure  indicates 
that  the  1 970  census  was  better. 

In  computing  the  error  of  closure,  it  is 
not  necessary  to  know  the  coverage  of  the 
1970  census,  but  the  estimated  compo- 
nents of  change  during  the  decade  must 


1 A  number  of  terms  are  used  in  this  report  to 
refer  to  the  immigration  component  of  popula- 
tion change.  Net  legal  immigration  and  net  legal 
civilian  immigration  refer  to  the  sum  of  the 
following  components:  aliens  admitted  for  per- 
manent residence,  refugees,  net  movement  of 
civilian  citizens,  net  movement  (or  migration) 
from  Puerto  Rico,  emigration  of  native-born  per- 
sons, emigration  of  legal  foreign-born  residents, 
and  net  change  in  the  foreign  student  popula- 
tion. (See  appendix  C  for  references  about  def- 
initions and  derivations  of  the  separate  compo- 
nents.) Legal  immigration  or  legal  civilian  migration 
refers  to  the  first  two  of  the  components  only, 
which  account  for  the  largest  portion  of  net 
legal  immigration.  Undocumented  immigration 
is  used  to  refer  to  the  net  flow  of  undocumented 
immigrants  into  and  out  of  the  country.  Net 
immigration  or  net  civilian  immigration  refers  to 
net  legal  immigration  plus  net  undocumented 
immigration.  Net  immigration,  sometimes  also 
called  immigration,  is  thus  all  components  of 
population  change  other  than  births,  deaths, 
and  net  movement  of  the  military  overseas.  Any 
other  terms  referring  to  the  immigration  compo- 
nent or  nonstandard  usages  of  these  defined 
terms  are  clarified  in  the  text. 


be  extremely  accurate.  Because  of  uncer- 
tainties surrounding  the  magnitude  of  undoc- 
umented immigration  during  the  1 970-1 980 
decade,  this  component  is  not  explicitly 
included  in  the  measurement  of  population 
change  between  1 970  and  1 9802  shown 
below.  The  contribution  of  undocumented 
immigration  to  changes  in  census  cover- 
age will  be  considered  later  in  this  section 
in  assessing  the  relative  accuracy  of  the 
1 970  and  1 980  censuses,  however. 

Estimated  intercensal  population  change 
from  1970  to  1980  based  on  the  best 
estimates  of  births,  deaths,  and  net  legal 
immigration  is  1 8,092,000.  The  difference 
between  the  two  census  counts  is  much 
greater- 23,244,000. 

The  details  of  the  calculation  are: 

1 970  census 203,302,000 

Births  (corrected  for 

underregistration) . . . .  +  33,543,000 

Deaths -1 9,324,000 

Net  legal  civilian 

immigration +  3,297,000 

Net  military  movement 

toU.S +  574,000 

Net  increase +1 8,092,000 

1 980  estimate  based  on 
1 970  census 221 ,393,000 

1 980  census 226,546,000 

Difference  of  1 980  census 
from  estimate  (error  of 
closure) +  5,1  52,000 

These  figures  indicate  that  the  1980 
census  count  is  5,152,000  greater  than 
expected  on  the  basis  of  the  1 970  census 
count,  i.e.,  that  the  error  of  closure  is 
5,152,000,  or  2.3  percent  of  the  1980 
census  count.  The   1970-1980  error  of 


closure  is  much  larger  than  in  previous 
decades.  The  1960-1970  error  of  closure 
is  781,000,  or  only  0.4  percent  of  the 
ending  census,  and  the  1950-1960  error 
of  closure  is  887,000,  or  0.5  percent. 

One  interpretation  of  the  1970-1980 
error  of  closure  is  that  the  1 980  census 
missed  5.1  5  million  fewer  people  than  the 
1 970  census.  However,  because  the  error 
of  closure  calculation  shown  above  does 
not  take  into  account  undocumented  immi- 
gration between  1 970  and  1 980,  the  error 
of  closure  overstates  the  improvement  in 
coverage  in  1980.  As  we  will  show,  the 
1 980  census  does  represent  an  improve- 
ment over  the  1970  census  even  when 
undocumented  immigration  is  taken  into 
account. 

There  are  several  possible  explanations 
for  the  large  error  of  closure  between  the 
1 970  and  1 980  censuses.  First,  as  noted 
earlier,  the  1 980  census  included  an  esti- 
mated 2.06  million  undocumented  immi- 
grants.3 Since  no  allowance  was  made  for 
this  group  in  the  estimates  of  immigration 
used  to  compute  the  error  of  closure,  the 
undocumented  immigrants  counted  in  the 
1 980  census  would  be  included  as  part  of 
the  initial  estimate  of  the  error  of  closure, 
at  least  to  the  extent  that  the  undocu- 
mented immigrants  did  not  appear  in  the 
1970  census.  Since  our  research  shows 
no  evidence  of  undocumented  immigrants 
being  counted  in  the  1 970  census,  the  full 
2.06  million  counted  in  1 980  erroneously 
contributes  to  the  error  of  closure.  Sub- 
tracting this  figure  reduces  the  "unex- 
plained" error  of  closure  to  3.1  million. 


2Most  references  in  this  chapter  to  time 
intervals  for  demographic  components,  e.g., 
1 970  to  1 980,  mean  from  April  1  of  the  initial 
year  through  March  31  the  final  year.  April  1  of 
any  year  ending  in  zero  is  "Census  Day"  for 
1930-1980. 


3Robert  Warren  and  Jeffrey  S.  Passel,  "A 
Count  of  the  Uncountable:  Estimates  of  Undoc- 
umented Aliens  Counted  in  the  1980  United 
States  Census,"  Demography,  Vol.  24,  No.  3 
(August  1987),  pp.  375-393;  Jeffrey  S.  Passel 
and  Karen  A.  Woodrow,  "Geographic  Distribu- 
tion of  Undocumented  Immigrants:  Estimates  of 
Undocumented  Aliens  Counted  in  the  1980 
Census  by  State,"  International  Migration  Review, 
Vol.  18  (Fall  1984),  pp.  642-671. 
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A  second  factor  that  can  explain  the 
error  of  closure  for  the  1980  and  1970 
censuses  is  that  coverage  of  the  1980 
census  is  better  than  for  1 970;  i.e.,  omis- 
sion rates  of  most  age-sex-race  categories 
are  lower  in  1 980  than  the  corresponding 
rates  in  1 970.  In  other  words,  many  peo- 
ple who  were  not  counted  in  the  1970 
census  were  counted  in  1 980.  This  factor 
is  the  commonly  accepted  interpretation 
of  error  of  closure. 

A  third  possible  explanation  for  all  or 
part  of  the  unexplained  error  of  closure  is 
the  presence  of  duplications  and  errone- 
ous enumerations  in  the  1980  census. 
Duplications  are  persons  who  are  counted 
more  than  once  in  the  census.  An  errone- 
ous enumeration  occurs  when  a  person 
who  should  not  have  been  counted  is 
counted.  Examples  of  such  erroneous  enu- 
merations are  persons  born  after  Census 
Day  (April  1 ,  1 980),  persons  who  died 
before  Census  Day,  and  nonresidents  of 
the  United  States.  Duplications  and  erro- 
neous enumerations  increase  the  error  of 
closure  to  the  extent  that  the  latter  census 
(1 980  in  this  case)  has  more  of  them  than 
the  earlier  census  (1 970).  Finally,  errors  in 
the  estimated  components  of  change  could 
account  for  part  of  the  error  of  closure. 

It  may  never  be  possible  to  explain  fully 
the  1 970-1 980  error  of  closure  because  of 
the  limited  amount  of  information  available 
on  the  1970  census,  in  particular.  On  the 
basis  of  the  Census  Bureau's  research,  it  is 
possible  to  make  some  assessments  of  the 
relative  contributions  of  these  various  fac- 
tors to  the  1970-1980  error  of  closure, 
however.  First,  as  noted,  about  2.06  mil- 
lion of  the  5.15  million  error  of  closure  can 
be  attributed  to  undocumented  immigrants 
being  counted  in  the  1 980  census.  Other 
principal  components  of  intercensal  popu- 
lation change— births,  deaths,  and  legal 
immigration  — are  thought  to  be  accurate, 
so  that  errors  in  measurement  of  these 
components  would  contribute  relatively  lit- 
tle to  the  error  of  closure. 

An  evaluation  of  housing  unit  duplica- 
tion in  the  1 980  census4  found  that  between 


1.6  million  and  2.5  million  persons  were 
enumerated  in  duplicated  housing  units. 
The  PEP  itself  yielded  an  estimate  of  2.5 
million  duplicates.5  These  estimates  of  dupli- 
cations, taken  in  combination  with  the 
allowance  for  undocumented  immigrants, 
imply  that  the  improvement  in  coverage  in 
the  1 980  census  (i.e.,  the  reduction  in  net 
persons  missed)  amounted  to  at  least  0.6 
to  1 .5  million  persons.6  However,  this  com- 
parison assumes  that  there  were  no  dupli- 
cations in  the  1 970  census.  Although  we 
do  not  have  accurate  measures  of  duplica- 
tions in  1 970,  it  is  reasonable  to  assume 
that  some  did  occur  (although  the  avail- 
able evidence  suggests  more  duplications 
in  1980  than  1970).  Also,  the  PEP  esti- 
mates for  1 980  probably  understate  dupli- 
cations. Thus,  the  actual  reduction  in  per- 
sons missed  in  1 980  is  probably  understated 
by  this  comparison.  Finally,  it  should  be 
noted  that  errors  in  the  estimates  of  any  of 
the  factors  discussed  could  alter  the  assess- 
ment of  their  relative  contributions  to  the 
error  of  closure.  In  any  case,  under  most 
reasonable  scenarios,  the  1980  census 
had  significantly  better  coverage  than  the 
1 970  census. 


3.B.  ALTERNATIVE  ESTIMATES 
OF  COVERAGE  OF  THE  1980 
CENSUS 

Estimates  of  coverage  of  the  1 980  census 
are  derived  by  comparing  the  census  count 
with  the  independent  estimate  of  the  pop- 
ulation derived  with  demographic  analysis, 
as  described  in  chapter  2,  especially  equations 
2.B.1,  2.B.5,  and  2.B.7.  Since  the  current 
discussion  relates  to  the  total  population, 
inconsistencies  in  the  definition  of  race 
between  the  independent  demographic  esti- 
mate and  the  census  count  are  of  no 
concern.  However,  the  number  of 
undocumented  immigrants  actually  in  the 
population  and  the  number  included  in  the 
estimate  are  major  determinants  of  the 
estimated  level  of  coverage.  Accordingly, 
this  section  discusses  various  alternative 


estimates  of  coverage  that  incorporate  a 
range  of  estimates  of  the  undocumented 
immigrant  population.  (Detailed  estimates 
of  population  and  undercount  from  demo- 
graphic analysis  are  shown  in  appendix  A; 
detailed  census  data  in  appendix  B.) 


3.B.1.  Assumptions  Underlying 
Alternative  Estimates 


Although  the  total  number  of  undocumented 
immigrants  living  7  in  the  United  States  in 
1 980  is  not  known,  various  studies,  includ- 
ing a  number  of  research  projects  done  at 
the  Census  Bureau,  have  served  to  narrow 
the  range  of  reasonable  alternatives  con- 
siderably. The  figure  with  the  strongest 
empirical  basis  has  already  been  cited— the 
estimated  2.06  million  undocumented  immi- 
grants who  were  included  in  the  1980 
census.8  As  will  be  shown,  this  estimate 
can  be  used  in  conjunction  with  the  inde- 
pendent estimates  to  measure  coverage  of 
the  "legally  resident  population."  (See  also 
Section  2.B.1 .  Undocumented  Immigrants.) 
Table  3.1  presents  five  sets  of  alterna- 
tive estimates  of  coverage  of  the  1980 
census  for  the  total  population  and  the 
population  by  sex  and  by  race.  The  esti- 
mates differ  solely  with  respect  to  the 
assumptions  about  the  number  of  undoc- 
umented immigrants  included  in  the  esti- 
mated population.  For  each  different 
assumption,  estimates  for  the  1 970  cen- 
sus consistent  with  the  1980  estimates 
are  shown.  The  first  estimate  represents 
coverage  of  the  legally  resident  population 
in  1980.  The  estimated  legally  resident 
population  (226,71 7,000),  which  includes 
no  allowance  for  undocumented  residents, 
is  compared  to  an  "estimated  legally  resi- 
dent" census  figure.  The  census  figure 
used  for  comparison  is  224,489,000.  It 


U.S.  Bureau  of  the  Census,  1980  Census 
Preliminary  Results  Memorandum  No.  44,  "1980 
Decennial  Census  Housing  Unit  Enumeration 
Duplication  Study — Results,"  by  James  L.  0' Brien 
and  T.  Christopher  Dyke,  1982  (unpublished). 


5U.S.  Bureau  of  the  Census,  1980  Census 
Preliminary  Results  Memorandum  No.  117. 

60.6  million  =  5.15  million  error  of  closure 
minus  2.06  million  undocumented  residents  minus 
2.5  million  duplicates;  and  1.5  million  =  5.15 
million  error  of  closure  minus  2.06  million  undoc- 
umented residents  minus  1 .6  million  duplicates. 


7The  number  of  undocumented  aliens  in  the 
country  at  a  given  time  and  the  number  living  in 
the  country  at  the  same  time  could  be  quite 
different.  It  is  possible  for  an  undocumented 
alien  to  be  in  the  United  States  and  working,  but 
be  a  resident  of  another  country  because  his  or 
her  "usual  residence"  is  in  the  foreign  country. 
See  Jeffrey  S.  Passel,  "Undocumented  Immi- 
grants: How  Many?"  Proceedings  of  the  Social 
Statistics  Section,  1985,  American  Statistical 
Association,  Washington,  DC,  pp.  65-72. 

8See  note  3. 
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represents  legal  residents  counted,  esti- 
mated by  subtracting  the  number  of  undoc- 
umented immigrants  counted  in  the  cen- 
sus (2.06  million)  from  the  actual  census 
count.9  (See  equation  2.B.7.) 

The  remaining  estimates  in  table  3.1 
are  estimates  of  coverage  of  the  total 
resident  population.  The  1980  census 
figure  used  for  these  comparisons  is  the 
total  number  of  persons  enumerated 
(226,546,000).  In  these  estimates,  the 
populations  derived  by  demographic  anal- 
ysis include  an  explicit  allowance  for  undoc- 
umented immigration,  a  figure  which  is 
added  to  the  estimated  legally  resident 
population.  (See  equation  2.B.5.)  In  order 
to  encompass  a  reasonable  range  which  is 
likely  to  include  the  true  figure  for  the 
undocumented  immigrant  population  of  the 
United  States  in  1 980,  the  estimates  vary 
from  a  low  of  2.06  million  undocumented 
immigrants  (i.e.,  the  number  estimated  to 
have  been  counted  in  the  census)  to  an 
upper  limit  of  5  million.  For  1960  and 
1 970,  estimates  of  undocumented  residents 
at  the  time  corresponding  to  the  2.06  to  5 
million  range  are  based  on  the  distribution 
by  period  of  entry  for  the  undocumented 
immigrants  counted  in  the  1 980  census.10 

The  choice  of  2  to  5  million  as  a  range 
for  the  undocumented  immigrant  population 
is  based  on  research  done  at  the  Census 
Bureau  and  elsewhere.  Central  to  this  work 
is  the  estimate  of  undocumented  immi- 
grants counted  in  the  1 980  census.  This 
estimate  has  been  used  in  conjunction 
with  other  estimates  and  data,  notably 
Mexican  census  data,  to  draw  inferences 
about  the  total  number  of  undocumented 
immigrants  in  the  country  in  1 980.  Although 
the  available  evidence  is  not  conclusive,  it 
points  to  a  range  of  2.5  to  3.5  million  for 


9Note  that  for  1 970  the  total  census  count 
and  the  census  count  of  legal  residents  are  the 
same.  Application  of  the  methods  used  by  War- 
ren and  Passel,  op.  cit,  to  the  1970  census 
does  not  produce  evidence  that  detectable  num- 
bers of  undocumented  immigrants  were  counted 
in  1 970. 

10The  estimates  of  the  undocumented  pop- 
ulation in  1 960  and  1 970  are  derived  by  using 
the  estimated  number  counted  in  1980  who 
entered  before  1960  and  1970,  respectively. 
These  figures  are  inflated  by  the  same  factor 
used  to  arrive  at  the  corresponding  total  for 
1980;  e.g.,  the  estimate  for  1970  correspond- 
ing to  5  million  undocumented  immigrants  in 
1 980  is  (5/2.06)  times  the  estimated  number  of 
undocumented  immigrants  counted  in  1 980  who 
entered  the  United  States  before  1 970. 


the  number  of  undocumented  immigrants 
residing  in  the  United  States  in  1980.11 
This  range  is  encompassed  by  the  range 
suggested  by  the  National  Academy  of 
Sciences'  Panel  on  Immigration  Statistics 
which  concluded  that  the  number  probably 
fell  between  2  million  and  4  million.12  (See 
also  basic  sources  cited  in  appendix  C.) 


3.B.2.  Alternative  Estimates  of 
Coverage  for  1980  and  1970 


For  the  legally  resident  population,  the 
estimated  undercount  in  1 980  is  1 .0  per- 
cent or  2,227,000  persons.  This  figure 
represents  a  substantial  improvement  in 
coverage  over  the  1 970  census,  which  is 
estimated  to  have  missed  2.6  percent  of 
the  legal  residents,  or  5,323,000  persons. 
The  difference  between  these  two 
figures— 3,095,000— represents  improve- 
ment in  net  coverage  (or  error  of  closure) 
of  legal  residents,  i.e.,  the  difference  between 
any  decrease  in  the  number  of  omissions 
in  1980  over  1970  and  any  increase  in 
duplications  and  erroneous  inclusions  in 
1 980  over  1 970. 

The  alternative  estimates  of  coverage 
of  the  total  resident  population  reveal  the 
same  picture— the  1 980  census  had  lower 
levels  of  undercount  than  the  1 970  cen- 
sus, even  if  there  were  as  many  as  5 
million  undocumented  immigrants  living  in 
the  country  in  1 980.  At  the  lower  end  of 
the  range  of  estimates,  the  net  undercount 
in  1 980  was  1 .0  percent,  or  2,227,000,  if 
the  number  of  undocumented  immigrants 
in  the  country  is  assumed  to  be  equal  to 
the  number  counted  in  the  1980  census. 
The  corresponding  figure  for  1970  is  an 


Jeffrey  S.  Passel,  "Undocumented  Immi- 
grants: How  Many?"  op.  cit. 

12National  Research  Council,  National  Acad- 
emy of  Sciences,  Immigration  Statistics:  A  Story 
of  Neglect,  Report  of  the  Panel  on  Immigration 
Statistics,  Daniel  B.  Levine,  Kenneth  Hill,  and 
Robert  Warren  (editors).  National  Academy  Press: 
Washington,  DC,  1985.  See  especially,  Appen- 
dix A,  "Illegal  Aliens:  An  Assessment,"  by 
Kenneth  Hill. 


undercount  of  2.8  percent,  or  5,863,000. 13 
If  5  million  undocumented  immigrants  were 
in  the  country  in  1980,  the  estimated 
undercount  in  1980  was  5,171,000,  or 
2.2  percent.  This  estimate  is  lower  in  terms 
of  both  the  number  of  persons  missed  and 
the  percentage  undercount  than  the  best 
figure  for  1970— the  undercount  of  legal 
residents  at  5,323,000,  or  2.6  percent. 
The  estimate  for  1 970  that  corresponds  to 
5  million  undocumented  immigrants  in  1980 
is  an  undercount  of  6,636,000  or  3.2 
percent.14  Even  at  this  level  of  undocu- 
mented immigration,  the  coverage  of  the 
1 980  census  is  estimated  to  have  improved 
by  0.9  percentage  points,  or  1,465,000 
persons. 

For  1 980,  estimates  of  the  net  under- 
count rate  vary  from  1 .0  percent,  on  the 
assumption  that  there  were  2.06  million 
undocumented  immigrants  in  the  country, 
to  2.2  percent,  on  the  assumption  that 
there  were  5  million.  The  corresponding 


13Note  that  the  figure  for  1980  is  the  same 
as  the  net  undercount  for  the  legally  resident 
population,  by  definition.  To  estimate  coverage 
of  the  legally  resident  population,  the  number  of 
undocumented  immigrants  counted  is  subtracted 
from  the  census  figure;  for  coverage  estimates 
of  the  total  resident  population,  the  same  num- 
ber of  undocumented  immigrants  is  added  to 
the  estimated  size  of  the  legally  resident  popu- 
lation; that  is: 
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The  lowest  assumption  for  1 970  that  includes 
an  allowance  for  undocumented  immigrants  in 
the  country  in  1 970  is  an  undercount  of  5,863,000 
or  2.8  percent.  Unlike  the  estimates  for  1980, 
this  figure  exceeds  the  estimated  undercount 
for  legal  residents  in  1 970.  The  allowances  for 
undocumented  immigrants  in  the  country  in 
1970  are  based  on  information  from  the  1980 
census  on  undocumented  immigrants  counted 
in  1 980  who  entered  the  country  before  1 970. 
Attempts  to  estimate  the  number  of  undocu- 
mented immigrants  counted  in  the  1 970  census 
suggest  that  no  undocumented  immigrants  were 
counted  in  that  census.  Consequently,  the  cov- 
erage estimates  for  legal  residents  in  1970 
differ  from  the  estimates  with  a  minimal  allow- 
ance for  undocumented  immigration. 

14See  note  10  for  an  explanation  of  the 
derivation  of  the  number  of  undocumented  immi- 
grants in  the  country  in  1 960  and  1 970  corre- 
sponding to  the  alternative  assumptions  for 
1980. 


21 


Chapter  3.  — Results  of  Demographic  Analysis 


estimates  for  1970  range  from  2.8  per- 
cent to  3.2  percent.  There  is  no  overlap  in 
the  ranges.  Note  that  there  is  a  direct 
relationship  between  the  assumptions  regard- 
ing the  number  of  undocumented  immi- 
grants in  the  country  in  1 980  and  the  net 
undercount  as  estimated  by  demographic 
analysis.  Every  additional  1  million  undoc- 
umented immigrants  assumed  to  be  living 
in  the  country  in  1 980  adds  1  million  to  the 
estimated  undercount,  or  approximately 
0.4  percent. 

Table  3.2  gives  some  historical  perspec- 
tive to  the  undercount  estimates  for  1 980 
by  displaying  a  consistently  defined  set  of 
undercount  estimates  for  the  resident  pop- 
ulation, by  race  and  sex,  covering  the 
censuses  of  1 940  through  1 980.  The  esti- 
mates shown  include  an  allowance  for  3 
million  undocumented  immigrants  in  1 980 
and  correspondingly  smaller  allowances  in 
1970  and  1960.  As  also  shown  in  table 
3.1,  the  1980  census  represents  a  sub- 
stantial improvement  in  coverage  over  the 
1970  census,  with  reduction  in  under- 
count of  2,940,000  persons,  or  1.5  per- 
centage points.  This  amount  and  percent- 
age of  improvement  in  coverage  represents 
a  much  greater  degree  of  improvement 
than  in  any  other  recent  census.  The  improve- 
ment between  1960  and  1970  was  only 
46,000  persons  or  0.4  percentage  points; 
between  1 950  and  1 960,  835,000  or  1 . 1 
percentage  points;  and  between  1 940  and 
1950,  905,000  or  1.2  percentage  points. 
Similar  patterns  occur  with  other  allow- 
ances for  undocumented  immigration;  in 
particular,  the  estimates  for  1 940,  1 950, 
and  1960  are  essentially  unaffected  by 
estimates  of  undocumented  residents,  vir- 
tually all  of  whom  entered  the  United  States 
between  1 960  and  1 980. 


3.C.  ESTIMATES  OF  NET 
CENSUS  UNDERENUMERATION 
BY  SEX,  RACE,  AND  AGE 


3.C.1 .  Selection  of  a  Set  of 
Estimates  for  Discussion 


Tables  3.1  and  3.2  show  that  the  pattern 
of  broad  improvements  in  coverage  over 
time  noted  previously  for  the  total  popula- 
tion occurs  across  all  major  race-sex  groups. 
The  reductions  in  undercount  for  race-sex 
groups  between  1 970  and  1 980  are  con- 
siderably greater  than  improvements  that 


occurred  in  previous  decades.  Again,  improve- 
ments are  noted  under  the  various  assump- 
tions about  undocumented  immigration, 
although  assumptions  of  larger  numbers 
of  undocumented  immigrants  imply  some- 
what lesser  improvements  over  the  1 970- 
1 980  decade. 

Undercount  rates  for  Blacks  in  1980 
were  lower  than  in  1 970;  again  there  is  no 
overlap,  as  the  rates  range  from  5.6  to  6.5 
percent  in  1 980  versus  7.7  to  8.2  percent 
in  1 970.  Rates  for  White-and-other  races 
were  also  lower  in  1980,  with  a  range 
from  0.3  to  1.6  percent  in  1980  versus 
1.9  to  2.5  percent  in  1970.  Undercount 
rates  decreased  for  males  and  for  females. 
As  the  assumed  number  of  undocumented 
immigrants  is  increased,  the  magnitude  of 
the  improvement  from  1 970  to  1 980  less- 
ens somewhat,  with  the  effect  on  White- 
and-other  races  being  greater  than  the 
effect  on  Blacks.  Nonetheless,  the  nature 
of  the  change  in  coverage  between  1 970 
and  1980  as  measured  by  demographic 
analysis  is  generally  the  same  regardless 
of  the  assumed  number  of  undocumented 
residents  in  1980. 

In  the  remainder  of  the  section,  the 
discussion  focuses  on  the  details  of  the 
coverage  estimates— undercount  rates  by 
age,  sex,  and  race,  as  well  as  changes 
over  time.  Since  the  general  results  are  the 
same  regardless  of  which  set  of  estimates 
is  chosen,  we  select  a  single  set  of  esti- 
mates to  simplify  and  clarify  the  discus- 
sion of  the  results.  The  sole  difference 
among  the  various  sets  of  estimates  is  the 
assumed  number  of  undocumented  immi- 
grants in  the  country.  Accordingly,  choos- 
ing among  the  estimates  means  specifying 
an  assumption  about  the  number  of  undoc- 
umented immigrants  in  the  country  in  1 980. 

As  discussed  previously,  the  exact  size 
of  the  undocumented  immigrant  popula- 
tion in  1980  is  one  of  the  great  demo- 
graphic mysteries  in  the  United  States. 
Over  the  past  several  years,  however,  there 
has  been  a  consensus  emerging  among 
analysts  in  the  field  that  the  numbers  are 
much  smaller  than  the  early  conjectural 
estimates  suggested,  i.e.,  much  smaller 
than  the  6  to  12  million  range  that  was 
popular  in  the  1 970s.  As  noted  earlier,  a 
range  of  2  to  4  million  undocumented 
residents  in  1 980  was  suggested  by  the 
National  Academy  of  Sciences'  panel  on 
Immigration  Statistics.15  This  range  is 
consistent  with  research  conducted  at  the 


Census  Bureau  on  the  number  of  undocu- 
mented immigrants  included  in  the  1 980 
census  and  on  the  number  missed  by  the 
census.16  (See  also  material  cited  in  appen- 
dix C.) 

For  discussion  purposes,  we  select  the 
set  of  estimates  that  falls  in  the  middle  of 
the  range  of  estimates  of  undocumented 
immigrants— the  undercount  estimates  based 
on  the  assumption  that  there  were  3  mil- 
lion undocumented  immigrants  in  the  coun- 
try in  1980.  This  estimate,  added  to  the 
estimated  legally  resident  population  of 
226,71 7,000  for  1 980,  gives  an  estimate 
for  the  total  resident  population  of 
229,71 7,000.  This  population  figure  implies 
an  undercount  of  1 .4  percent  in  1 980  and 
2.9  percent  in  1970.  The  findings  about 
coverage  of  the  1 980  census  and  earlier 
censuses  described  in  the  following  sec- 
tions are  generally  not  affected  by  assump- 
tions about  undocumented  immigration. 
The  specific  levels  of  undercount  are  a 
function  of  the  assumed  numbers  of  undoc- 
umented immigrants,  but  the  relationships 
among  various  demographic  subgroups  are 
generally  not.  When  this  assumption  does 
affect  a  statement,  it  will  be  noted.  Detailed 
estimates  of  net  underenumeration  for  all 
sets  of  demographic  estimates  are  shown 
in  appendix  A. 


3.C.2.  Estimates  of  Coverage  for 
Sex  and  Race  Groups 

The  overall  undercount  in  the  1 980  census 
is  largely  attributable  to  the  undercount  of 
males.  (See  tables  3.2  and  3.1.)  Males 
were  undercounted  in  1980  at  a  rate  of 
2.4  percent,  i.e.,  2,675,000  males  were 
missed  in  the  census.  The  rate  of  under- 
coverage  for  females  was  considerably 
less,  only  0.4  percent,  as  was  the  number 
of  females  missed,  496,000. 17  About  84 
percent  of  the  persons  missed  in  1980 
were  males.  (Under  the  highest  assump- 
tion of  5  million  undocumented  immi- 
grants in  1980,  about  72  percent  were 


15See  note  12. 


16See  notes  3  and  11. 

17The  coverage  difference  of  2.0  percent- 
age points  between  the  undercount  rate  of 
males  (2.4  percent)  and  females  (0.4  percent)  is 
extremely  robust  with  regard  to  alternative  assump- 
tions about  the  size  of  the  undocumented  alien 
population.  The  coverage  difference  ranges  nar- 
rowly from  1.9  percentage  points  under  an 
assumption  of  2.06  million  undocumented  residents 
in  1980  to  2.1  percentage  points  under  the 
assumption  of  5  million  undocumented  resi- 
dents. 
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male.)  These  figures  represent  a  consider- 
able increase  from  the  62  percent  male  in 
1970  and  57  percent  in  1960  among 
persons  missed. 

The  increased  concentration  of  under- 
count  among  males  in  1 980  arises  from  a 
greater  reduction  in  undercoverage  between 
1970  and  1980  for  females.  The  under- 
count  of  females  was  reduced  by  1 ,807,000 
persons,  while  the  rate  of  undercount  de- 
creased by  1 .8  percentage  points.  For  males, 
the  reduction  in  undercount  was 
less—  1 , 1 32,000— as  was  the  reduction  in 
undercount  rate— 1.3  percentage  points. 

Figure  3. 1  displays  graphically  the  amount 
of  undercount  by  sex  over  the  last  five 
censuses.  The  number  of  females  missed 
has  been  reduced  steadily  from  one  cen- 
sus to  the  next.  For  males,  the  number 
missed  changed  little  between  1950  and 
1 970,  but  was  reduced  somewhat  in  1 980. 
The  difference  between  the  number  of 
males  missed  and  the  number  of  females 
was  relatively  constant  for  the  censuses  of 
1 940,  1 950,  and  1 960  at  somewhat  less 
than  1  million  persons.  Since  1 960,  how- 
ever, the  difference  between  the  sexes  in 
amount  of  census  undercount  has  increased 
to  over  three  times  the  difference  in  1 940. 
This  increasing  difference  between  the  sexes 
in  census  coverage  coincides  with  the  his- 
torical reduction  in  the  number  of  missed 
dwelling  units  and  the  increased  reliance 
on  mail  returns.  It  appears  that  as  the 
number  of  missed  units  has  declined,  a 
greater  proportion  of  persons  missed  are  in 
units  where  some  people  have  be  counted.18 


18ln  1950,  it  was  estimated  that  almost 
three-quarters  (73  percent)  of  missed  persons 
were  not  counted  because  they  lived  in  a  missed 
dwelling  unit.  The  proportion  in  missed  units 
declined  to  60  percent  in  1960  and  to  about 
one-half  (50  percent)  of  all  omissions  in  1970. 
Thus,  in  1970,  one-half  of  all  omissions  were 
the  result  of  missed  units  and  one-half  were  the 
result  of  persons  missed  in  covered  housing 
units.  Although  comparable  data  for  1 980  are 
not  available,  the  proportion  of  omissions  caused 
by  missed  units  and  missed  persons  in  enumer- 
ated units  may  have  been  about  the  same  as  in 
1970.  For  a  discussion  of  the  coverage  of 
housing  units  and  type  of  coverage  error,  see 
U.S.  Bureau  of  the  Census,  The  Post-Enumeration 
Survey:  1950,  Technical  Paper  No.  4,  Washing- 
ton, DC,  1960,  p.  5-9;  U.S.  Bureau  of  the 
Census,  Current  Population  Reports,  Series  P- 
23,  No.  56,  "Coverage  of  Population  in  the 
1970  Census  and  Some  Implications  for  Public 
Programs,"  by  Jacob  S.  Siegel,  Washington, 
DC,  1975,  p.  9-10;  and  U.S.  Bureau  of  the 
Census,  Census  of  Population  and  Housing: 


These  within-covered-unit  omissions  are 
apparently  persons  whose  attachment  to 
the  household  is  weaker  or  less  clear;  such 
persons  would  tend  to  be  males.  The  same 
general  pattern  of  differences  between  the 
sexes  is  shown  by  the  percentages  of 
undercount  in  figure  3.2. 

As  in  previous  censuses,  the  Black  pop- 
ulation experienced  a  much  higher  rate  of 
undercount  in  1980  than  did  the  White- 
and-other-races  population—  1 ,669,000  Blacks, 
or  5.9  percent  of  the  Black  population, 
were  missed  in  1980  as  compared  with 
1 ,501 ,000  persons  or  only  0.7  percent  of 
the  White-and-other-races  population  (table 
3.2).  The  percentage  point  reduction  in 
undercount  rates  between  1 970  and  1 980 
was  greater  for  Blacks  (a  2.1  percentage- 
point  reduction  from  8.0  to  5.9  percent) 
than  for  the  White-and-other-races  popu- 
lation (a  1 .5  point  reduction  from  2.2  per- 
cent to  0.7  percent).  The  greater  degree  of 
improvement  for  Blacks  reduced  the  cov- 
erage difference  between  the  race  groups 
slightly  from  5.8  to  5.2  percentage  points.19 

Figure  3.4  shows  the  steady  improve- 
ments in  coverage  from  1940  through 
1980  for  each  race.  The  net  undercount 
rates  have  improved  in  each  census  for  the 
total,  the  White-and-other-races,  and  the 
Black  populations.  However,  the  percentage- 
point  improvements  from  one  census  to 
the  next  have  been  roughly  the  same  for 
the  racial  groups.  Thus,  the  percentage- 
point  difference  in  coverage  between  the 
Black  and  the  White-and-other-races  pop- 
ulations have  remained  roughly  constant 
over  the  last  five  censuses,  varying  between 
5.2  and  5.8  percentage  points. 

Figure  3.3  shows  another  important 
aspect  of  racial  differences  in  census  cov- 
erage—the number  of  persons  missed.  For 
the  White-and-other-races  population,  each 


1 980,  Evaluation  and  Research  Reports,  PHC80- 
E1,  "The  Coverage  of  Housing  in  the  1980 
Census,"  Washington,  DC,  1985. 

19The  5.2  percentage  point  difference  in  the 
undercount  rates  of  Blacks  (5.9  percent)  and 
White-and-other  races  (0.7  percent)  in  the  1 980 
census  is  also  extremely  robust  with  regard  to 
the  assumed  number  of  undocumented  aliens. 
The  difference  ranges  from  5.3  percentage  points 
under  an  assumption  of  2.06  million  undocu- 
mented residents  in  1980  to  4.9  percentage 
points  under  the  assumption  of  5  million  undoc- 
umented residents. 


successive  census  has  missed  fewer 
persons.20  For  Blacks,  however,  the  num- 
ber of  persons  missed  has  remained  roughly 
constant,  falling  between  1 .5  and  2.0  mil- 
lion in  each  of  the  five  censuses.  (In  fact, 
the  number  increased  slightly  from  1940 
through  1970  and  then  fell  in  1980.)The 
rate  of  undercount  for  Blacks  has  fallen 
steadily,  not  because  fewer  Blacks  have 
been  missed,  but  because  their  total  num- 
ber has  increased  over  time.  As  a  result, 
the  difference  between  the  races  in  the 
number  of  persons  missed  has  decreased 
sharply  over  time. 

The  Black  population  has  accounted  for 
a  growing  share  of  the  overall  undercount. 
Under  the  assumption  of  3  million  undoc- 
umented residents  in  1 980,  the  1 980  cen- 
sus represents  the  first  time  in  the  last  five 
censuses  that  the  number  of  Blacks  missed 
exceeded  the  number  of  persons  of  White- 
and-other  races  who  were  missed,  as  Blacks 
accounted  for  53  percent  of  the  total 
number  of  persons  missed.  The  proportion 
Black  in  1 980  among  the  missed  popula- 
tion is  somewhat  smaller  under  other 
assumptions— 42  percent  with  4  million 
undocumented  residents  and  36  percent 
with  5  million— but  the  proportion  is  still 
larger  than  in  previous  censuses.  In  1 970, 
Blacks  represented  32  percent  of  the  total 
undercount;  in  1 960,  28  percent;  in  1 950, 
23  percent;  and  in  1 940,  only  1 9  percent. 

For  both  race  groups,  improvements  in 
coverage  between  1970  and  1980  were 
greater  for  females  than  for  males.  (See 
table  3.2.)  Coverage  of  Black  females  was 
improved  by  a  substantial  2.5  percentage 
points  to  a  3. 1  percent  undercount  in  1 980. 
The  undercount  rate  of  Black  males  remained 
high  in  1980  -8.8  percent.  Yet,  the  1.8 
point  reduction  in  the  rate  from  1 970  (1 0.6 
percent)  was  significant  when  compared 
to  the  small  gains  in  coverage  over  1 940- 
1 970.  For  the  White-and-other-races  pop-^ 
ulation,  coverage  of  females  improved  by 
1 .7  percentage  points  to  an  undercount  of 
essentially  zero  in  1 980;  White-and-other 


20One  minor  exception  to  this  statement 
occurs  with  the  assumption  of  5  million  undoc- 
umented immigrants  in  1 980  and  the  correspond- 
ing assumptions  for  1 960  and  1 970.  Under  this 
assumption,  the  1960  census  missed  4.5  mil- 
lion persons  and  the  1970  census,  4.6  million. 
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races  males  recorded  a  1.3  percentage 
point  improvement,  to  lower  their  under- 
count  to  1 .5  percent  in  1 980. 


3.C.3.  Age  Patterns  of  Census 
Coverage  for  the  Black  Population 

The  undercounts  and  rates  for  Blacks  in 
the  1 980  census  in  table  3.3  show  that  a 
disproportionate  share  of  the  omissions 
occurred  among  children  under  5  years  of 
age  and  males  aged  20  to  59  years.  The 
highest  undercounts  in  1970  occurred  in 
basically  these  same  age  groups.  (See 
table  3.4  and  figures  3.5  and  3.6)  As 
would  be  expected,  the  undercount  rates 
for  children  in  1 980  are  approximately  the 
same  for  both  sexes.  Both  males  and  females 
have  high  undercounts  at  ages  under  5 
years  (9.6  and  9.0  percent  for  males  and 
females,  respectively),  moderate  undercounts 
at  ages  5  to  9  years,  small  undercounts  at 
ages  10  to  14  years,  and  negligible  under- 
counts or  overcounts  at  ages  1 5  to  19 
years. 

For  ages  20  to  64  years,  Black  males 
have  rather  high  undercount  rates,  with 
the  rates  from  ages  25  to  54  exceeding  1 2 
percent.  For  ages  40  to  49  years,  the  rates 
reach  1 8  percent.  On  the  other  hand,  Black 
females  aged  20  to  64  years  have  low  to 
moderate  undercount  rates,  ranging  from 
0.4  to  5.8  percent.  For  both  sexes  at  ages 
65  to  74  years,  Blacks  show  small  to 
moderate  net  overcounts.  Such  overcounts 
tend  to  occur  as  a  result  of  age  misreport- 
ing  into  these  age  groups. 

Net  undercount  rates  for  Blacks  in  1 980 
are  smaller  than  in  1970  for  all  age-sex 
groups  except  for  males  aged  40  to  59 
years  and  75  years  and  over  and  for  females 
aged  40  to  44  years.  (See  table  3.4  and 
figures  3.5  and  3.6.)  The  greatest  concen- 
trated improvements  occurred  among  Black 
males  aged  1 5  to  34  years;  over  this  age 
range,  coverage  rates  improved  an  aver- 
age of  5.1  percentage  points.  Many  of  the 
coverage  improvement  activities  in  the  1 980 
census  were  aimed  specifically  at  these 
age  groups;  they  apparently  succeeded  to 
some  extent.  However,  even  with  the  improve- 
ments, the  undercount  rates  for  Black  males 
aged  20  to  34  years  remained  high.  Black 
females  in  the  same  age  groups,  1 5  to  34 
years,  also  showed  substantial  improve- 
ments in  coverage  over  1970,  averaging 
4.0  percentage  points. 


The  pattern  of  improvement  between 
1 970  and  1 980  for  Blacks  in  the  middle 
and  older  ages  is  somewhat  irregular.  For 
Black  males,  the  age  groups  60  to  74 
years  showed  a  moderate  reduction  in 
undercount  rates,  ranging  from  1 .0  to  3.4 
percentage  points.  For  ages  75  years  and 
over,  coverage  worsened  slightly,  by  1 .8 
percentage  points.  Black  females,  how- 
ever, showed  large  improvements  for  ages 
55  to  64  years  and  70  to  74  years,  but 
only  moderate  improvements  for  ages  65 
to  69  years  and  ages  75  and  over.  In 
assessing  the  significance  of  these  changes, 
it  should  be  borne  in  mind  that  differences 
in  net  undercount  between  the  1 970  and 
1 980  censuses  reflect  changes  in  age  mis- 
reporting  as  well  as  changes  in  net  omis- 
sions. 

The  age  groups  that  had  the  smallest 
improvements  in  coverage  among  Blacks 
were  children  under  1 0  years  of  age,  males 
aged  40  to  59  years,  and  females  aged  35 
to  49  years.  The  lack  of  improvement  in 
coverage  for  Black  children  is  particularly 
puzzling.  In  1 970,  the  high  undercount  for 
Black  children  was  attributed,  in  part,  to 
insufficient  space  on  the  census  form  for 
listing  all  persons  in  large  households,  together 
with  incomplete  follow-up  activities  for 
such  forms  on  the  part  of  enumerators.21 
In  1980,  several  coverage  improvement 
activities  were  designed  to  prevent  the 
recurrence  of  this  particular  problem.  Although 
we  cannot  say  how  well  these  coverage 


21  The  short  form  of  the  census  questionnaire 
used  in  the  1970  census  provided  space  for 
eight  persons  and  the  long  form  provided 
space  for  seven  persons.  Some  respondents 
with  large  families,  particularly  in  areas  where 
the  census  was  conducted  by  mail,  apparently 
failed  to  indicate  there  were  more  persons  in 
the  household  than  could  be  listed  on  a  single 
questionnaire.  In  other  cases,  respondents 
who  correctly  noted  the  need  for  an  additional 
form  were  not  contacted  by  enumerators  to 
provide  information  for  the  additional  persons. 
Even  when  the  additional  persons  were  counted, 
there  were  some  instances  in  which  the  con- 
tinuation sheet,  or  second  questionnaire,  failed 
to  record  the  serial  number  correctly.  In  such 
cases,  the  sheets  were  not  matched  to  the 
original  form  and  some  children  listed  on  the 
continuation  sheets  were  not  counted  as  chil- 
dren. See  U.S.  Bureau  of  the  Census,  Census 
of  Population  and  Housing:  1970,  Evaluation 
and  Research  Program,  PHC(E)-4,  "Estimates 
of  Coverage  of  Population  by  Sex,  Race,  and 
Age:  Demographic  Analysis"  by  Jacob  S. 
Siegel,  Washington,  DC,  1974,  pg.7. 


improvement  activities  were  performed  in 
1 980,  it  is  clear  that  some  factors  remained 
which  tended  to  lead  to  omissions  of  Black 
children. 


3.C.4.  Age  Patterns  of  Census 
Coverage  for  the 
White-and-Other-Races 
Population 

Because  of  the  very  high  level  of  census 
coverage  (and  low  levels  of  undercover- 
age)  for  the  White-and-other-races  popula- 
tion, the  age  pattern  of  undercount  rates  is 
much  less  variable  than  for  the  Black  pop- 
ulation. (See  table  3.3  and  figures  3.7  and 
3.8.)  According  to  the  estimates  in  table 
3.3,  White-and-other-races  females  have 
undercount  rates  of  less  than  1  percent  for 
all  age  groups  up  to  age  75;  only  for  ages 
75  years  and  older  does  the  undercount 
rate  for  White-and-other-races  females  exceed 
1  percent  (2.6  percent).  For  White-and- 
other-races  males,  the  age  pattern  of  under- 
count is  quite  similar  to  the  pattern  of 
Black  males,  but  at  much  lower  levels  of 
undercount.  In  the  age  range  20  to  64 
years,  White-and-other-races  males  show 
moderate  undercoverage  rates—  1 .7  to  3.0 
percent.  For  all  other  ages,  the  under- 
counts are  less  than  1  percent. 

A  large  majority  of  the  net  undercount 
for  persons  of  White-and-other  races  is 
attributable  to  males  aged  20  to  64  years. 
About  90  percent  of  the  net  omissions 
occurred  in  this  group  if  3  million  undocu- 
mented aliens  are  assumed;  over  70  per- 
cent with  4  million;  and  over  60  percent 
with  5  million.  Although  the  Black  popula- 
tion has  a  similar  pattern  of  undercover- 
age,  the  higher  level  of  Black  undercount 
means  that  the  concentration  is  less.  About 
59  percent  of  net  omissions  for  Blacks 
occurred  to  males  aged  20  to  64  years 
under  the  assumption  of  3  million  undoc- 
umented aliens;  58  percent  with  4  million; 
and  56  percent  with  5  million. 

Coverage  improved  substantially  for  the 
White-and-other-races  population  between 
1 970  and  1 980,  also.  All  age-sex  groups 
for  the  White-and-other-races  population 
had  lower  undercount  rates  in  1 980  than 
in  1970.  (See  table  3.4  and  figures  3.7 
and  3.8.)  The  greatest  reductions  were  for 
males  over  age  65  and  females  over  age 
55.  The  average  reduction  in  undercount 
rate  for  all  ages  exceeded  1  percentage 
point.   Figures  3.7  and  3.8  portray  the 
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1 970  and  1 980  undercount  rates  graphi- 
cally. The  improvements  are  readily  observed 
in  these  figures  because  the  undercount 
curves  for  1980  are  always  below  the 
corresponding  curves  for  1 970. 


3.C.5.  Age,  Race,  and  Sex 
Differences  in  Census  Coverage 
Over  Time 


Figures  3.9  and  3.10  which  compare  the 
undercount  rates  by  age  for  the  four  race- 
sex  groups  in  the  1980  and  1970  cen- 
suses, respectively,  portray  a  remarkable 
similarity  from  one  census  to  the  next. 
With  the  exception  of  only  a  few  age 
groups,  each  curve  tends  to  fall  entirely 
below  the  curve  for  the  group  with  the 
next  highest  undercount  rate.  In  each 
census,  the  pattern  is  the  same.  From  high 
to  low  undercount  rates,  the  groups  are: 
Black  males,  Black  females,  White-and- 
other-races  males,  and  White-and-other- 
races  females.  The  major  exceptions  are  at 
the  older  ages  where  apparently  the  net 
coverage  rates  are  affected  by  age  misre- 
porting  more  among  Blacks  than  among 
the  White-and-other-races  population. 

Sex  ratios  provide  another  tool  that 
can  be  used  to  assess   relative,   but   not 


absolute,  levels  of  coverage  of  the  sexes.22 
The  ratio  of  males  to  females  in  the  esti- 
mated population  by  age,  is  virtually  insensitive 
to  moderate  levels  of  error  in  estimating 
components  of  change.  As  such,  expected 
sex  ratios,  i.e.,  the  sex  ratios  in  the  esti- 
mated population,  provided  an  extremely 
robust  measure  for  assessing  relative  under- 
coverage  of  males  and  females.23  If  the 
expected  sex  ratio  for  an  age  group  exceeds 
the  census  sex  ratio,  then  males  in  the  age 
group  have  a  higher  undercount  rate  than 
females.  If  the  census  sex  ratio  exceeds 
the  expected  sex  ratio,  the  females  have  a 
higher  undercount  rate  than  males.  If  the 
sex  ratios  are  equal,  then  the  undercount 
rates  are  the  same. 

For  all  age  groups  from  20  to  69,  the 
expected  sex  ratios  for  Blacks  in  1980 
exceed  the  census  sex  ratios.  (See  figure 


22Sex  ratios  also  provide  a  basis  for  compar- 
ing alternative  estimates  of  coverage.  The  sex 
ratios  from  the  PEP  are  compared  with  those 
from  demographic  analysis  and  the  census  in 
chapter  8. 

23The  robustness  of  expected  sex  ratios  extends 
to  the  effect  of  alternative  assumptions  regard- 
ing undocumented  immigration.  There  are  vir- 
tually no  differences  in  the  expected  sex  ratios 
for  any  of  the  alternative  sets  of  demographic 
estimates. 


3.1 1 .)  For  ages  between  25  and  54  years, 
the  differences  generally  exceed  1 0  points, 
implying  that  Black  male  undercount  rates 
in  these  ages  exceed  the  rates  for  females 
by  at  least  1 0  percentage  points.  For  ages 
under  20  years  and  over  70  years,  the 
expected  sex  ratios  and  census  sex  ratios 
are  very  nearly  equal.  At  these  ages,  Black 
males  and  females  have  nearly  the  same 
undercount  rates. 

The  differences  between  expected  and 
census  sex  ratios  for  White-and-other  races 
in  1 980  are  much  smaller  than  for  Blacks. 
(See  figure  3.12.)  The  sex  ratios  are  nearly 
the  same  for  ages  under  20  and  over  65 
years.  Between  20  and  64  years,  the  expected 
sex  ratios  are  2  to  3  points  higher  than  the 
census  sex  ratios.  These  are  the  ages  in 
which  male  undercount  rates  exceed  those 
for  females. 

For  1 970,  the  age  patterns  of  expected 
sex  ratios  are  much  less  regular  because  of 
the  large  number  of  males  who  were  over- 
seas in  the  military  at  the  time.  Nonethe- 
less, the  overall  picture  of  sex  differences 
portrayed  by  the  sex  ratios  is  similar  to 
1 980.  For  Blacks,  expected  sex  ratios  exceed 
census  sex  ratios  up  to  age  70,  with  the 
largest  differences  occurring  between  20 
and  54  years  of  age.  (See  figure  3.13.)  For 
White-and-other  races,  the  sex  ratios  are 
very  nearly  equal  at  most  ages.  The  differ- 
ences that  do  occur,  about  2  to  3  points, 
are  at  ages  20  to  54  years,  also.  (See 
figure  3.14.) 
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Table  3.1 .  Alternative  Estimates  of  the  Amount  and  Percent  of  Net  Underenumeration,  by  Sex  and  by  Race:  1980  and 
1970 

(Numbers  in  thousands.  Base  of  percents  is  estimated  population.  See  text  for  explanation  of  alternative  estimates) 


Alternative  estimates  and  race  or  sex 


Total  population 

Legal  residents 


Total  residents 
Counted  undocumented  aliens2. 

3  million  undocumented  aliens  . 

4  million  undocumented  aliens. . 

5  million  undocumented  aliens. . 


Male 

Legal  residents 


Total  residents 
Counted  undocumented  aliens2. 

3  million  undocumented  aliens. . 

4  million  undocumented  aliens. . 

5  million  undocumented  aliens. . 


Female 

Legal  residents 


Total  residents 
Counted  undocumented  aliens2. 

3  million  undocumented  aliens. . 

4  million  undocumented  aliens  . 

5  million  undocumented  aliens  . 

Black 

Legal  residents 


Total  residents 
Counted  undocumented  aliens2. 

3  million  undocumented  aliens. . 

4  million  undocumented  aliens. . 

5  million  undocumented  aliens. . 


White-and-other  races 

Legal  residents 


Total  residents 
Counted  undocumented  aliens2. 

3  million  undocumented  aliens. . 

4  million  undocumented  aliens. . 

5  million  undocumented  aliens. . 


1980 


Estimated 
population 


226,717 


228,773 
229,717 
230,717 
231,717 


111,132 


112,226 
112,728 
113,260 
113,792 


115,585 


116,547 
116,989 
117,457 
117,925 


28,064 


28,262 
28,353 
28,449 
28,545 


198,652 


200,511 
201 ,364 
202,268 
203,171 


Modified 
census 
count1 


224,489 


226,546 
226,546 
226,546 
226,546 


108,959 


110,053 
110,053 
110,053 
110,053 


115,530 


116,493 
116,493 
116,493 
1 1 6,493 


26,486 


26,683 
26,683 
26,683 
26,683 


198,004 


199,862 
199,862 
199,862 
199,862 


Net  undercount 


Amount 


2,227 


2,227 
3,171 
4,171 
5,171 


2,173 


2,173 
2,675 
3,207 
3,739 


54 


54 

496 

964 

1,432 


1,579 


1,579 
1,669 
1,766 
1,862 


649 


649 
1,501 
2,405 
3,309 


Percent 


1.0 


1.0 
1.4 
1.8 
2.2 


2.0 


1.9 
2.4 
2.8 
3.3 


0.4 
0.8 
1.2 


5.6 


5.6 
5.9 
6.2 
6.5 


0.3 


0.3 
0.7 
1.2 
1.6 


1970 


Estimated 
population 


208,625 


209,165 
209,413 
209,675 
209,938 


102,369 


102,642 
102,767 
102,899 
103,032 


106,256 


106,524 
106,646 
106,776 
106,906 


24,472 


24,531 
24,558 
24,587 
24,615 


184,154 


184,634 
184,855 
185,089 
185,323 


Net  undercount 


Amount 


5,323 


5,863 
6,111 
6,373 
6,636 


3,410 


3,682 
3,807 
3,940 
4,073 


1,913 


2,181 
2,303 
2,433 
2,563 


1,883 


1,942 
1,969 
1,998 
2,027 


3,440 


3,921 
4,142 
4,375 
4,609 


Percent 


2.6 


2.8 
2.9 
3.0 
3.2 


3.3 


3.6 
3.7 
3.8 
4.0 


1.8 


2.0 
2.2 
2.3 
2.4 


7.7 


7.9 
8.0 
8.1 
8.2 


1.9 


2.1 
2.2 
2.4 
2.5 


-  Represents  zero  or  rounds  to  zero. 

Modification  is  designed  to  achieve  consistency  in  race  classification  of  census  and  estimated  population.  See  text, 
includes  an  estimated  2.06  million  undocumented  aliens  counted  in  the  1 980  census.  See  text. 
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Table  3.2.  Estimates  of  the  Amount  and  Percent  of  Net  Underenumeration  by  Race  and  Sex:  1940  to  1980 

(Numbers  in  thousands.  Base  of  percents  is  estimated  population) 


Race  and  sex 

1980 

1970 

1960 

1950 

1940 

Amount 

Percent 

Amount 

Percent 

Amount 

Percent 

Amount 

Percent 

Amount 

Percent 

All  classes 

3,171 

1.4 

6,111 

2.9 

6,157 

3.3 

6,992 

4.4 

7,897 

5.6 

2,675 
496 

2.4 

0.4 

3,807 
2,303 

3.7 
2.2 

3,491 
2,666 

3.8 
2.8 

3,772 
3,219 

4.8 
4.1 

4,290 
3,607 

6.1 

Female 

5.2 

Black 

1,669 

5.9 

1,969 

8.0 

1,710 

8.3 

1,595 

9.6 

1,478 

10.3 

Male 

1,213 

8.8 

1,272 

10.6 

1,061 

10.4 

963 

11.7 

906 

12.6 

456 

3.1 

697 

5.6 

649 

6.2 

632 

7.5 

573 

8.0 

White-and-other  races 

1,501 

0.7 

4,142 

2.2 

4,447 

2.7 

5,397 

3.8 

6,419 

5.1 

Male 

1,462 

1.5 

2,536 

2.8 

2,430 

3.0 

2,810 

4.0 

3,384 

5.3 

40 

- 

1,606 

1.7 

2,017 

2.4 

2,587 

3.6 

3,035 

4.9 

-  Represents  zero  or  rounds  to  zero. 

Note:  An  allowance  for  3  million  undocumented  residents  in  1980  is  included  in  the  estimated  population.  Corresponding  (smaller)  amounts  are 
included  in  1 970  and  1 960.  See  text. 


Table  3.3.  Amount  and  Percent  Net  Undercount,  by  Age,  Sex,  and  Race:  1980 

(Populations  in  thousands.  All  figures  rounded  independently.  Base  of  percents  is  estimated  population.  A  minus  sign  denotes  an  estimated  net  over- 
count) 


Age 


Black 


Male 


Amount 


Percent 


Female 


Amount 


Percent 


White-and-other  races 


Male 


Amount 


Percent 


Female 


Amount 


Percent 


0.5 
0.6 

-0.4 


0.5 
-0.6 

-0.1 
0.2 

-0.4 
-0.9 
-0.4 
-1.5 
-0.3 
2.6 


All  ages . 


Under  5  years 

5-9  years 

10-14  years  . . 
15-19  years  . . 
20-24  years  . . 


25-29  years 
30-34  years 
35-39  years 
40-44  years 
45-49  years 

50-54  years 
55-59  years 
60-64  years 
65-69  years 
70-74  years 
75  and  over 


1,213 

132 

83 

25 

4 

129 

160 
135 
133 
129 
117 

95 
57 
28 
-9 
-4 
2 


8.8 

9.6 
6.1 
1.8 
0.3 
8.9 

12.7 
13.4 
16.6 
18.5 
18.4 

15.7 
10.8 

6.7 
-2.9 
-1.8 

0.6 


456 

121 
74 
24 
-2 
42 

45 
25 
32 
42 
33 

12 
10 
2 
-28 
-8 
32 


3.1 

9.0 
5.6 
1.7 
-0.2 
2.8 

3.5 
2.4 
3.9 
5.8 
4.9 

1.9 
1.8 
0.4 
-6.6 
-2.4 
6.4 


1,462 

40 

51 

-8 

9 

194 

265 
149 
156 
140 
144 

117 

117 

75 

-11 

-5 

31 


1.5 

0.6 
0.7 
-0.1 
0.1 
2.0 

3.0 
1.9 
2.5 
2.7 
2.9 

2.2 

2.3 

1.7 

-0.3 

-0.2 

0.9 


40 

32 

44 

-33 

-4 

46 
-43 

-4 
10 

-23 
-47 
-22 
-65 
-11 
161 


-  Represents  zero  or  rounds  to  zero. 

Note:  Estimates  include  an  allowance  for  3  million  undocumented  residents  in  1 980.  See  text. 
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Table  3.4.  Percent  Net  Undercount,  by  Age,  Sex,  and  Race,  1970  and  1980,  and  Difference  Between  1970  and  1980 

(Base  of  percents  is  estimated  population.  A  minus  sign  denotes  an  estimated  net  overcount.  Difference  represents  1970  percent  minus  1980  per- 
cent, computed  from  rounded  figures) 


Age 


Black 


Male 


1980 


1970 


Differ- 
ence 


Female 


1980 


1970 


Differ- 
ence 


White-and-other  races 


Male 


1980 


1970 


Differ- 
ence 


Female 


1980 


1970 


Differ- 
ence 


All  ages 


0  to  4  years  . . . 
5  to  9  years  . . . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years. 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 

50  to  54  years . 
55  to  59  years. 
60  to  64  years . 
65  to  69  years . 
70  to  75  years . 
75  and  over  . . . 


8.8 

9.6 

6.1 
1.8 
0.3 
8.9 

12.7 
13.4 
16.6 
18.5 
18.4 

15.7 
10.8 

6.7 
-2.9 
-1.8 

0.6 


10.6 

10.4 
7.3 
3.9 
4.6 

12.8 

18.5 
20.9 
19.3 
18.2 
15.6 

11.8 
10.2 

8.9 
-1.9 

1.6 
-1.2 


1.8 

0.8 
1.2 
2.1 
4.3 
3.9 

5.8 
7.5 
2.7 
-0.3 
-2.8 

-3.9 
-0.6 
2.2 
1.0 
3.4 
-1.8 


3.1 

9.0 
5.6 
1.7 
-0.2 
2.8 

3.5 
2.4 
3.9 
5.8 
4.9 

1.9 
1.8 
0.4 
-6.6 
-2.4 
6.4 


5.6 

9.5 
6.8 
3.1 
3.7 
5.9 

7.3 
7.4 
4.5 
3.7 
5.7 

4.7 
7.5 
6.2 
-4.9 
4.7 
7.2 


2.5 

0.5 
1.2 
1.4 
3.9 
3.1 

3.8 
5.0 
0.6 
-2.1 
0.8 

2.8 
5.7 
5.8 
1.7 
7.1 
0.8 


1.5 

0.6 
0.7 
-0.1 
0.1 
2.0 

3.0 
1.9 
2.5 
2.7 
2.9 

2.2 
2.3 
1.7 
-0.3 
-0.2 
0.9 


2.8 

2.7 
2.6 
1.3 
1.4 
2.6 

4.0 
3.7 
3.8 
3.7 
4.7 

3.2 
3.3 
2.1 
1.8 
1.1 
3.1 


1.3 

2.1 
1.9 
1.4 
1.3 
0.6 

1.0 
1.8 
1.3 
1.0 
1.8 

1.0 
1.0 
0.4 
2.1 
1.3 
2.2 


0.5 
0.6 

-0.4 


0.5 
-0.6 

-0.1 
0.2 

-0.4 
-0.9 
-0.4 
-1.5 
-0.3 
2.6 


1.7 

2.3 

2.4 
1.1 
0.6 
0.9 

1.5 
1.1 
1.3 
1.0 
1.6 

0.7 
2.7 
2.3 
1.9 
2.6 
5.2 


1.7 

1.8 
1.8 
1.1 
1.0 
0.9 

1.0 
1.7 
1.3 
1.1 
1.4 

1.1 
3.6 
2.7 
3.4 
2.9 
2.6 


-  Represents  zero  or  rounds  to  zero. 

Note:  Estimates  include  an  allowance  for  3  million  undocumented  residents  in  1 980  and  a  corresponding  (smaller)  amount  in  1 970.  See  text. 
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Figure  3.1 

Amount  of  Net  Undercount,  by  Sex:  1940, 

1950,  1960,  1970,  and  1980 

Net  undercount  (in  millions)        
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Note:  Estimates  include 
allowance  for  3  million 
undocumented  residents 
in  1980.  See  text. 
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Figure  3.2. 

Percent  Net  Undercount,  by  Sex:  1940,  1950, 

1960,  1970,  and  1980 
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Note:  Estimates  include 
allowance  for  3  million 
undocumented  residents 
in  1980.  See  text. 
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Figure  3.3. 

Amount  of  Net  Undercount,  by  Race:  1940, 

1950,  1960,  1970,  and  1980 
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Note:  Estimates  Include 
allowance  for  3  million 
undocumented  residents 
in  1980.  See  text. 
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Figure  3.4. 

Percent  Net  Undercount,  by  Race:  1940, 

1950,  1960,  1970,  and  1980 


Percent  net  undercount 


1940    iiiiii96o 

1950     I         |1970 


1980 


All  Races 


0.7 


10.3 


White-and-Other 
Races 


Note:  Estimates  Include 
allowance  for  3  million 
undocumented  residents 
In  1980.  See  text. 
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Figure  3.5. 

Percent  Net  Undercount  for  Black  Males,  by  Age: 

1980  and  1970 
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Figure  3.6. 

Percent  Net  Undercount  for  Black  Females,  by  Age: 

1980  and  1970 

Percent  net  undercount 
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Note:  Estimates  include 
allowance  for  3  million 
undocumented  residents 
in  1980.  See  text. 
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Figure  3.7. 

Percent  Net  Undercount  for  White-and-Other-Races 

Males,  by  Age:    1980  and  1970 


Percent  net  undercount 


Note:  Estimates  include 
allowance  for  3  million 
undocumented  residents 
in  1980.  See  text. 
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Figure  3.8. 

Percent  Net  Undercount  for  White-and-Other-Races 

Females,  by  Age:  1980  and  1970 
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Figure  3.9. 

Percent  Net  Undercount  by  Age,  Race,  and  Sex:    1980 

Percent  net  undercount 
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Note:  Estimates  include 
allowance  for  3  million 
undocumented  residents 
in  1980.  See  text. 
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Figure  3.10. 

Percent  Net  Undercount  by  Age,  Race,  and  Sex:    1970 

Percent  net  undercount 
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Figure  3.11. 

Census  Sex  Ratios  and  Expected  Sex  Ratios  for 

Blacks,  by  Age:    1980 
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Note:  Estimates  include 
allowance  for  3  million 
undocumented  residents 
in  1980.  See  text. 
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Figure  3.12. 

Census  Sex  Ratios  and  Expected  Sex  Ratios  for  White- 

and-Other  Races,  by  Age:    1980 
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Note:  Estimates  include 
allowance  for  3  million 
undocumented  residents 
In  1980.  See  text. 
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Figure  3.13. 

Census  Sex  Ratios  and  Expected  Sex  Ratios  for  Blacks, 

by  Age:    1970 
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Note:  Estimates  include 
allowance  for  3  million 
undocumented  residents 
In  1980.  See  text. 
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Figure  3.14. 

Census  Sex  Ratios  and  Expected  Sex  Ratios  for  White- 

and-Other  Races,  by  Age:    1970 
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Chapter  4.— Some  Implications  of  the  Findings 


Census  data  are  used  to  measure  a  variety 
of  demographic  phenomena  and  in  a  wide 
range  of  public  programs.  In  this  chapter, 
we  investigate  the  effect  of  net  census 
errors  by  age,  sex,  and  race  on  various 
analytic  demographic  measures  relating  to 
the  characteristics  of  the  population.  To 
do  so,  we  compare  the  values  of  the 
measures  when  they  are  based  on  the 
census  figures  with  their  corresponding 
values  based  on  the  demographic  esti- 
mates of  the  population.  The  census  fig- 
ures used  in  all  calculations  are  the  so- 
called  "modified  race"  data  (section  2.B.2). 
To  simplify  the  comparisons,  the  demo- 
graphic estimates  used  will  be  those  based 
on  the  assumption  that  there  were  3  mil- 
lion undocumented  immigrants  in  the  coun- 
try in  1980.1  If  this  assumption  would 
have  a  major  effect  on  the  comparisons, 
the  fact  will  be  noted  in  the  text. 


4.A.  IMPLICATIONS  FOR  BASIC 

DEMOGRAPHIC 

CHARACTERISTICS 

4. A.  1 .  Effect  on  Growth  Rate 

The  resident  population  of  the  United  States 
increased  by  1 1 .4  percent  based  on  the 
official  census  counts  for  1 970  and  1 980. 
When  the  comparison  is  based  on  the 
demographic  estimates  (with  an  allowance 
of  3  million  undocumented  immigrants), 
the  "true"  growth  rate  is  only  9.7  percent 
for  the  decade.  The  growth  rate  derived 
with  census  data  is  nearly  19  percent 
higher  than  the  rate  as  measured  with  the 
demographic  estimates.  The  excess  in  the 
growth  rate  as  measured  by  census  data 
can  be  observed  for  all  race  groups  in 
figure  A,  above. 


Figure  A.  Percent  Increase  in  the  Population  Between  1 970  and  1 980  and  Between  1 960 
and  1970,  by  Race 
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The  excess  in  the  growth  rate  as  mea- 
sured by  the  census  data  can  be  attributed 
directly  to  the  improved  level  of  coverage 
in  the  1 980  census.  Any  improvements  in 
coverage  of  the  1980  census  over  the 
1970  census  appear  erroneously  in  the 
calculation  as  population  growth.  The  dif- 
ference between  the  growth  rate  as  mea- 
sured by  demographic  analysis  (with  an 
allowance  for  3  million  undocumented  immi- 
grants) and  by  the  censuses  is  greater  for 
Blacks  than  for  Whites;  the  difference  is 
1 .5  percentage  points  for  Whites,  but  2.7 
percentage  points  for  Blacks.  The  differ- 
ence between  the  two  represents  the  greater 
degree  of  improvement  in  coverage  of  Blacks 
between  the  two  censuses. 

The  much  greater  difference  in  mea- 
sured growth  for  the  other-races  popula- 
tion (14.0  percentage  points)  includes  not 
only  the  effect  of  improvements  in  cover- 
age, but  also  the  effect  of  changes  in 
response  patterns.  One  significant  change 
in  particular,  i.e.,  the  much  greater  ten- 
dency of  persons  to  respond  as  "American 
Indians"  in  the  1980  census,2  accounts 
for  most  of  the  spurious  growth  in  the 
other-races  population  as  measured  by  the 
1 980  and  1 970  censuses. 


The  assumptions  regarding  the  number 
of  undocumented  immigrants  do  have  a 
significant  effect  on  the  growth  rate  as 
measured  by  demographic  analysis.  The 
growth  rate  is  a  function  directly  of  the 
size  of  the  population;  it  is  not  a  proportion 
nor  a  measure  of  distribution.  Thus,  it  is 
not  surprising  that  additional  persons  con- 
tribute directly  to  the  measured  growth 
rate.  Every  additional  1  million  undocu- 
mented immigrants  in  1 980  adds  0.3  -  0.4 
percentage  points  to  the  estimated  growth 
rate  for  the  total  population  and  for  Whites.3 
For  Blacks,  the  effect  is  smaller;  every  1 
million  undocumented  immigrants  (of  all 
races)  in  1980  adds  0.2  -  0.3  percentage 
points  to  the  estimated  growth  rate.  For 
other  races,  the  corresponding  figure  of 
0.5-0.7  percent  is  larger  because  of  the 
relatively  small  other-races  population  in 
1970. 

For  the  1960-1970  intercensal  period, 
the  observed  (census)  growth  rates  are  in 
much  closer  agreement  with  the  rates  derived 
by  demographic  analysis.  The  error  of  clo- 
sure is  much  smaller  for  the  1960  and 


Undocumented  immigrants  for  1960  and 
1970  are  estimated  from  the  distribution  by 
period  of  entry  of  undocumented  immigrants  in 
the  1 980  census.  See  chapter  3. 


2Jeffrey  S.  Passel  and  Patricia  A.  Berman, 
"Quality  of  1980  Census  Data  for  American 
Indians, "Social  Biology,  Vol.  33,  No.  3-4,  Fall- 
Winter  1986,  pp.  163- 182. 


3The  measured  effect  of  undocumented  immi- 
gration on  1970-1980  growth  rates  is  not  as 
large  as  the  full  number  of  undocumented  immi- 
gration because  only  about  three-quarters  of 
each  additional  1  million  are  assumed  to  have 
entered  during  the  1 970s.  The  rest  are  assumed 
to  have  been  in  the  country  in  1 970. 
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1970  censuses  and  the  improvement  in 
coverage  is  less  than  for  the  1970  and 
1 980  censuses.  In  fact,  the  improvement 
in  coverage  of  the  1 970  census  over  the 
1960  census  is  only  marginal.  Thus,  the 
growth  rates  for  the  total  population,  Whites, 
and  Blacks  are  affected  by  only  about  0.5 
percentage  points  by  the  use  of  the  demo- 
graphic estimates  rather  than  the  two 
censuses.  Similarly,  the  number  of  undoc- 
umented immigrants  assumed  to  have  been 
in  the  country  in  1 960  and  1 970  is  much 
smaller  than  in  1 980.  Thus,  the  range  of 
assumptions  for  undocumented  immigrants 
in  1 980  has  little  effect  on  measured  growth 
for  1960-70  based  on  the  demographic 
estimates. 


4.A.2.  Effect  on  Age 
Composition 

In  view  of  the  fact  that  census  undercount 
rates  vary  substantially  by  age,  it  is  rea- 
sonable to  expect  that  various  measures 
of  age  distribution  would  be  affected  by 
census  errors.  Measures  of  the  change  in 
size  of  age  groups  over  time  based  on 
census  data  can  be  distorted  because  the 
change  is  principally  a  function  of  differ- 
ences in  size  between  birth  cohorts  with 
an  undercount  effect  superimposed.  With 
the  passage  of  time,  census  errors  pass 
from  one  age  group  to  another  because 
census  undercount  appears  to  be  a  func- 
tion of  age  rather  than  year  of  birth.  (Note 
the  similarity  in  age  profiles  shown  in  fig- 
ures 3.5-3.8.)  When  the  demographic  esti- 
mates are  used  to  measure  change,  the 
"cohort  effect"  of  undercount  is  elimi- 
nated. 

The  magnitude  of  the  cohort  effect  can 
be  assessed  with  data  from  table  4. 1  which 
shows  a  comparison  of  the  percentage 
changes  by  age  between  1 970  and  1 980 
based  on  the  census  counts  and  based  on 
the  demographic  estimate  which  includes 
3  million  undocumented  immigrants.  For 
the  Black  population,  there  are  substantial 
differences  between  the  census  and  the 
estimate  in  some  age  groups.  Some  age 
groups  appear  to  have  grown  or  declined 
much  less  rapidly  than  indicated  by  the 
demographic  estimates,  and  some  appear 
to  have  grown  more  rapidly.  For  example, 
the  percentage  change  between  1 970  and 
1980  for  ages  25  to  34  is  reduced  sub- 
stantially when  the  demographic  estimate 
is  used  instead  of  the  census.  The  increase 


is  reduced  from  61  percent  to  49  percent 
for  males  and  from  56  to  49  percent  for 
females.  Notable  reductions  also  occurred 
for  Black  females  aged  55  to  74  years.  On 
the  other  hand,  the  percentage  change  for 
Black  males  aged  45  to  54  is  increased 
substantially  from  5  percent  to  9  percent 
by  use  of  the  estimated  population. 

Notwithstanding  the  substantial  effect 
of  1 970  and  1 980  census  undercount  on 
measures  of  change  by  age  in  the  Black 
population  (caused  by  the  variability  from 
age  to  age  in  Black  undercount),  the  essen- 
tial pattern  of  changes  by  age  for  the  Black 
population  is  reflected  by  the  census  fig- 
ures. Because  net  undercount  rates  are 
smaller  and  less  variable  from  age  to  age  in 
the  White  population,  any  effect  on  mea- 
sures of  change  by  age  of  using  the  demo- 
graphic estimates  is  much  smaller.  Simi- 
larly, because  of  the  small  variability  by 
age  in  undercount  rates  for  females,  the 
census  figures  for  females  reflect  the  actual 
change  in  population  over  time  even  more 
accurately  than  for  males. 

Use  of  the  demographic  estimates  for 
1 970  and  1 980  rather  than  the  census  has 
very  little  effect  on  another  measure  of  age 
distribution— the  median  age— as  shown 
in  figure  B,  below. 

There  is  no  difference  between  the  demo- 
graphic estimate  and  the  census  in  the 


White  population  for  either  census;  and  for 
Blacks,  the  difference  in  the  median  age  is 
only  slight  (0.3  years).  The  essential  indi- 
cations of  all  comparisons  are  unchanged 
by  use  of  demographic  estimates.  Both  the 
Black  and  the  White  populations  grew  older 
between  1 970  and  1 980  (as  measured  by 
median  age)  and  the  Black  population  was 
considerably  younger  at  both  dates. 

Substitution  of  the  demographic  esti- 
mates for  the  census  figures  has  only  a 
negligible  effect  on  the  "dependency  ratio" 
of  the  White  population  in  either  1 970  or 
1980,  as  shown  in  figure  C,  below.  (The 
dependency  ratio  is  defined  as  the  ratio  of 
children  under  18  and  persons  aged  65 
years  and  over  per  1 00  persons  aged  1 8  to 
64  years.)  The  census  undercount  has  a 
moderate  effect  on  the  dependency  ratio 
of  the  Black  population;  the  ratio  is  lower 
in  the  demographic  estimate  than  in  the 
census  in  1980  (73.5  vs.  76.4)  and  in 
1 970  (91.1  vs.  96.0).  The  ratios  are  lower 
in  the  demographic  estimate  because  the 
population  aged  18  to  64  years  has  a 
higher  undercount  rate  than  those  younger 
and  older.  Even  when  the  estimates  are 
used,  though,  the  general  patterns  remain 
the  same.  In  both  years,  the  Black  depen- 
dency ratio  is  substantially  higher  than  the 
White  ratio.  For  both  races,  the  depen- 
dency ratio  fell  substantially  between  1 970 


Figure  B.  Median  Age  of  the  Population,  1980  and  1970,  by  Race 


Median  age 

Race 

1980 

1970 

Census 

Demographic 
estimate 

Census 

Demographic 
estimate 

All  classes 

30.0 

30.9 
24.9 

6.0 

30.1 

30.9 
25.2 

5.7 

28.1 

28.9 
22.4 

6.5 

28.1 

White 

28.9 

Black 

White-Black  difference    

22.7 
6.2 

Figure  C.  Dependency  Ratio  of  the  Popi 

jlation,  1980  and  1970,  by  Race 

Dependency  ratio* 

Race 

1980 

1970 

Census 

Demographic 
estimate 

Census 

Demographic 
estimate 

All  classes 

65.1 

63.7 
76.4 

12.7 

64.5 

63.2 
73.5 

10.3 

79.0 

77.0 

96.0 

19.0 

78.4 

White 

Black 

White-Black  difference 

76.9 
91.1 

14.2 

*  Ratio  of  ages  0  to  17  years  and  65  years  and  over  per  100  persons  aged  18  to  64  years. 
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and  1980  to  the  point  where  the  Black 
ratio  in  1 980  is  approximately  the  same  as 
for  Whites  in  1 970. 


4.A.3.  Effect  on  Sex  Composition 

The  principal  measure  of  sex  composition 
is  the  sex  ratio,  the  number  of  males  per 
100  females.  As  noted  earlier,  the  rela- 
tively greater  undercount  of  males  than  of 
females,  regardless  of  race,  has  been  a 
characteristic  feature  of  enumeration  in 
every  recent  U.S.  census.  This  feature 
leads  to  distortions  in  sex  ratios  calculated 
directly  with  census  data,  as  shown  in 
table  4.2.  Overall,  the  sex  ratio  of  the 
resident  population  as  measured  by  the 
census  is  94.5,  a  figure  which  is  lower  by 
1 .8  points  than  the  sex  ratio  of  96.3  com- 
puted from  the  estimated  population.  The 
overall  difference  is  much  smaller  for  Whites 
than  for  Blacks.  The  estimates  show  that 
there  are  almost  6  more  Black  males  per 
1 00  females  than  the  census  figures  show, 
whereas  the  difference  for  Whites  is  only  a 
little  more  than  1  male  per  100  females. 

For  both  Whites  and  Blacks,  the  "expect- 
ed"sex  ratios  (i.e.,  the  sex  ratios  based  on 
the  estimated  population)  exceed  the  "re- 
ported" or  census  sex  ratios  at  most  ages. 
(See  table  4.2  and  figures  3.11  through 
3.14.)  The  deficits  in  the  reported  sex 
ratios  are  especially  large  for  Blacks  at 
ages  20  to  64  in  1 980  and  20  to  54  in 
1970.  At  these  ages,  the  differences  all 
exceed  5  males  per  100  females  and,  on 
the  average,  between  1 0  and  1 1  Black 
males  were  missed  for  every  100  Black 
females  counted  at  these  ages.  For  exam- 
ple, the  census  counts  show  83  Black 
males  per  1 00  Black  females  at  ages  35  to 
44  years  in  1 980,  but  the  estimates  imply 
96  males  per  1 00  females,  or  a  difference 
of  1 3  males  per  1 00  females.  Deficits  of 
males  amounted  to  13  males  per  100 
females  at  ages  45  to  54  years  in  1 980 
and  to  10  per  100  females  at  ages  25  to 
34.  In  1970,  extremely  large  deficits  of 
Black  males  occurred  at  ages  25  to  34  (1 3 
males  per  100  females)  and  at  35  to  44 
(15  per  100  females). 

An  exception  to  this  pattern  of  too  few 
males  in  the  census  occurs  at  the  oldest 
ages  (75  years  and  older).  At  these  ages, 
the  estimated  proportion  of  males  appears 
to  be  smaller  than  implied  by  the  census 
counts  because  the  undercount  rates  are 


higher  for  females,  the  opposite  of  pat- 
terns encountered  at  most  younger  ages. 
For  example,  the  expected  sex  ratio  for 
Blacks  at  ages  75  and  over  in  1 980  is  57 
males  per  1 00  females,  rather  than  the  60 
shown  by  the  census. 

As  a  result  of  the  much  larger  relative 
undercounts  in  the  Black  data  than  the 
White  data,  White-Black  differences  in  sex 
ratios  are  in  fact  much  smaller  at  most 
ages  in  1 980  (and  in  1 970)  than  the  cen- 
sus data  show.  Overall,  the  sex  ratio  dif- 
ference is  actually  only  1 .3  males  per  100 
females,  rather  than  the  5.5  shown  by  the 
census  figures.  This  conclusion  is  not  affected 
substantially  by  assumptions  about  undoc- 
umented immigrants. 

4.A.4.  Effect  on  Racial 
Composition 

The  proportion  of  the  population  of  each 
race  is  a  frequently  used  measure  of  the 
racial  composition  of  the  population.  The 
proportion  Black,  for  example,  is  often 
used  in  legal  cases  to  compare  the  compo- 
sition of  one  group  to  another.  As  shown 
in  figure  D,  below,  the  racial  composition 
is  little  affected  by  census  undercount.  To 
the  nearest  whole  percent,  the  percentage 
Black  in  the  demographic  estimate  for  1 980 
is  the  same  as  in  the  census  population— 1 2 
percent.  For  Whites  and  for  other  races, 
the  proportions  are  also  essentially  the 
same  in  either  population.  Assumptions 
about  undocumented  immigrants  in  the 
population,  within  the  range  used  (2  to  5 
million),  affect  the  percentages  shown  by 
at  most  0. 1  point. 

In  1 970,  the  proportionate  distribution 
of  the  population  by  race  is  affected  only 
slightly  by  census  undercount.  The  propor- 
tion Black  in  the  estimated  population  (11.7 
percent)  is  only  slightly  larger  than  the 


proportion  Black  in  the  census  (11.1  per- 
cent). The  magnitude  of  the  difference  in 
the  proportions  is  the  same  for  Whites  as 
for  Blacks. 


4.A.5.  Effect  on  Vital  Rates 

In  calculating  vital  rates,  population  figures 
are  generally  used  as  denominators.  If  the 
estimated  population  figures  are  used  rather 
than  the  census  figures,  crude  rates  (and 
age-specific  rates)  are  reduced  by  the  same 
percentage  as  the  undercoverage  rate  of 
the  population  in  the  denominator.  For 
example,  the  reductions  in  crude  birth  rate 
(1 .3  per  1 ,000),  crude  death  rate  (0.5  per 
1,000),  and  crude  rate  of  natural  increase 
(0.8  per  1 ,000)  for  the  Black  population  in 
1980  when  the  demographic  estimate  is 
used  as  the  population  base  amount  to 
about  6  percent;  for  1 970,  the  correspond- 
ing reductions  are  about  8  percent.  (See 
table  4.3.)  For  Whites,  the  crude  rates  are 
changed  negligibly  (0.1  -  0.2  per  thousand 
or  less  than  a  half  percent)  for  1 980  when 
the  denominators  are  based  on  the  demo- 
graphic estimates.  For  1970,  the  reduc- 
tions are  larger  (0.2  -  0.5  per  thousand  or 
about  2  percent),  but  still  substantially 
smaller  than  the  effect  on  the  Black  popu- 
lation. 

For  refined  or  adjusted  rates,  the  denom- 
inators are  restricted  to  specific  age  ranges 
or  a  standard  age  distribution  is  used. 
Thus,  the  effects  are  somewhat  different 
than  on  crude  rates,  but  they  are  generally 
quite  small.  The  age-adjusted  death  rate 
for  Blacks  in  1 980  is  reduced  by  only  0.4 
per  1 ,000,  or  4.2  percent,  when  the  demo- 
graphic estimates  of  population  are  used 
to  calculate  the  underlying  age-specific 
rates.  The  genera!  fertility  rate  and  the 
total  fertility  rate  are  reduced  by  only  2.6 
and  2.3  percent,  respectively.  For  Whites, 


Figure  P.  Proportion  of  the  Population  by  Race,  1980  and  1970 


Percent  of  total  population 

Race 

1980 

1970 

Census 

Demographic 
estimate 

Census 

Demographic 
estimate 

All  classes 

100.0 

85.9 

11.8 

2.3 

74.1 

100.0 

85.5 

12.4 

2.1 

73.1 

100.0 

87.6 

11.1 

1.3 

76.5 

100.0 

White 

87.0 

Black 

Other  races 

White-Black  difference 

11.7 
1.2 

75.3 

Note:  Census  race  distributions  for  1980  based  on  "modified"  race.  (See  section  2.B.2.) 
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the  fertility  measures  are  virtually  unaf- 
fected because  the  undercount  of  White 
females  over  the  age  range  1 5  to  49  years 
in  1 980  is  essentially  zero. 

The  effect  of  census  undercount  on 
estimated  life  expectancy  is  also  not  very 
large.  (See  table  4.4.)  Again,  the  effects 
for  Whites  are  much  smaller  than  the  effects 
for  Blacks,  because  the  adjustments  to  the 
denominators  of  the  death  rates  used  to 
compute  the  life  expectancies  are  smaller 
for  Whites.  By  far  the  largest  effect  is  for 
Black-and-other-races  males,  where  the  life 
expectation  at  birth  for  1 980  is  increased 
from  65.3  years  to  66.0  years— an  increase 
of  only  about  1  percent.  Life  expectancy  at 
age  65  is  affected  by  only  a  very  small 
amount  (measured  in  tenths  of  a  year)  for 
all  race  groups  for  all  years  shown  in  the 
table  4.4.  The  effect  of  undercount  on  life 
expectancy  is  so  small  because  life  expect- 
ancy is  an  average  of  death  rates  across  all 
ages.  Furthermore,  death  rates  are  gener- 
ally very  low  in  the  age  groups  (20-54) 
where  undercount  rates  tend  to  be  the 
highest. 

Census  undercount  does  have  a  some- 
what larger  relative  effect  on  differences 
between  groups  in  life  expectancy.  For 
example,  the  difference  in  life  expectation 
at  birth  in  1 980  between  White  males  and 
Black-and-other-races  males  is  reduced  from 
5.4  years  to  4.9  years  (or  about  10  per- 
cent) when  the  demographic  estimates  are 
used  in  place  of  census  data  in  the  under- 
lying death  rates.  However,  it  should  be 


stressed  again  that  the  general  relationship 
of  male-to-female  and  White-to-Black  life 
expectations,  as  well  as  the  relative  mag- 
nitudes of  improvements  over  time,  are 
virtually  unaffected  by  census  undercount. 

4.B.  CONCLUSION  AND  OTHER 
IMPLICATIONS 

This  review  of  the  potential  effects  of 
census  undercount  shows  that  the  general 
impression  of  the  basic  demographic  situ- 
ation of  the  United  States  is  not  seriously 
distorted  by  census  undercount.  For  the 
White  population,  in  fact,  the  census  under- 
count in  1 980  has  virtually  no  discernible 
effect  on  many  demographic  measures  at 
the  national  level  (regardless  of  the  assump- 
tions about  undocumented  immigrants  in 
the  country).  In  general,  the  effect  of  cen- 
sus undercount  depends  on  the  item  being 
measured.  Measures  that  are  counts  of 
people  or  frequencies  are  obviously  affected 
on  a  one-to-one  basis  by  persons  omitted 
from  the  census.  Rates,  proportions,  and 
more  complex  demographic  measures  are 
relatively  less  affected  because  of  averag- 
ing or  cancellation  of  undercount  effects. 
The  general  conclusion  about  the  rela- 
tively small  magnitude  of  any  effect  of 
census  undercount  applies  to  the  demo- 
graphic characteristics  reported  here.  There 
are  of  course  other  important  areas  covered 
by  census  materials  which  have  not  been 
discussed.  Demographic  analysis  tells  us 


nothing  at  all,  for  example,  about  differ- 
ences in  census  coverage  for  social  and 
economic  characteristics. 

For  many  applications,  any  possible  effect 
of  census  undercount  is  not  in  the  number 
of  people  omitted  at  the  national  level,  but 
in  differences  among  geographic  areas  within 
the  United  States.  Some  examples  would 
include  legislative  apportionment  and  pro- 
grams such  as  General  Revenue  Sharing  in 
which  funds  are  allocated  in  part  on  the 
basis  of  population.  Analysis  of  the  effect 
of  census  errors  on  such  applications  requires 
an  assessment  of  the  undercount  for  sub- 
national  areas.  Some  such  studies  have 
been  done,4  but  they  are  beyond  the  scope 
of  this  section  because  the  estimates  described 
here  are  only  for  the  national  undercount, 
not  for  subnational  areas. 


4Some  examples  include  J.  Gregory  Robin- 
son and  Jacob  S.  Siegel,  "Illustrative  Assess- 
ment of  the  Impact  of  Census  Underenumera- 
tion  and  Income.  Underreporting  on  Revenue 
Sharing  Allocations  at  the  Local  Level,"  Proceed- 
ings of  the  Social  Statistics  Section,  1979, 
American  Statistical  Association,  Washington, 
DC;  Leon  Gilford,  Beverly  D.  Causey,  and  Naomi 
D.  Rothwell,  "How  Adjusting  Census  Counts 
Could  Affect  Congress,"  American  Demograph- 
ics, 4,  1 982,  pp.  30-33;  Jeffrey  S.  Passel  and  J. 
Gregory  Robinson,  "The  Effect  of  Data  Errors 
and  Census  Undercount  on  General  Revenue 
Sharing  Allocations,"  paper  presented  at  the 
annual  conference  of  the  American  Planning 
Association,  Minneapolis,  Minnesota,  May  1 984. 
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Table  4.1 .  Percent  Change  in  the  Population  Between  1970  and  1980,  for  Broad  Age  Groups,  by  Sex  and  Race 


Sex  and  age 


White 


Census 


Demographic 
estimate 


Difference 


Black 


Census 


Demographic 
estimate 


Difference 


Males,  all  ages . 


Under  5  years. . 
5  to  1 4  years  . . 
1 5  to  24  years . 
25  to  34  years . 
35  to  44  years . 


45  to  54  years 

55  to  64  years 

65  to  74  years 

75  years  and  over. 


Females,  all  ages . 

Under  5  years. . 
5  to  1 4  years  . . 
1 5  to  24  years . 
25  to  34  years . 
35  to  44  years . 


45  to  54  years 

55  to  64  years 

65  to  74  years 
75  years  and  over . 


9.2 

-7.0 
-16.7 
18.4 
47.3 
10.0 

-3.4 
14.7 
23.7 
19.7 

9.4 

-7.6 

-17.2 

14.1 

43.9 

8.2 

-4.6 
16.4 
24.7 
37.6 


7.9 

-9.1 

-18.0 

17.7 

45.7 

8.8 

-4.7 
14.0 
21.5 
17.0 

7.7 

-9.4 

-18.3 

13.1 

42.4 

7.1 

-5.7 
12.8 
20.8 
34.0 


1.3 

2.1 
1.3 
0.7 
1.6 
1.1 

1.3 
0.7 
2.2 
2.7 

1.7 

1.8 
1.1 
0.9 
1.5 

1.1 

1.1 
3.6 
3.9 
3.6 


17.3 

1.6 
-6.1 
37.6 
60.9 
14.1 

4.7 
15.5 
23.0 
35.6 

18.9 

0.5 
-7.0 
33.9 
56.0 
13.7 

11.0 
22.0 
33.4 
59.0 


15.0 

0.7 
-7.7 
32.3 
48.6 
12.3 

8.8 
14.7 
20.6 
38.1 

15.5 

0.0 
-8.3 
29.3 
49.0 
14.5 

9.0 

14.9 
28.4 
57.6 


2.3 

0.8 
1.7 
5.3 
12.3 
1.8 

-4.1 
0.8 
2.4 

-2.5 

0.5 

3.0 
1.3 
4.6 
7.0 
-0.8 

2.0 
7.1 
5.0 
1.5 


Note: 
See  text. 


Demographic  estimate  includes  an  allowance  for  3  million  undocumented  residents  in  1 980  and  a  corresponding  (smaller)  allowance  in  1 970. 


Table  4.2.  Sex  Ratios  of  the  White  and  Black  Populations,  by  Age:  1980  and  1970 

(Sex  ratio  is  males  per  1 00  females) 


Race  and  age 


White 


All  ages 


Under  5  years. 

5-9  years 

10-14  years  . . 
15-19  years  . . 
20-24  years  . . 


25-34  years 

35-44  years 

45-54  years 

55-64  years 

65-74  years 

75  years  and  over . 

Black 

All  ages 


Under  5  years. 

5-9  years 

10-14  years  . . 
15-19  years  . . 
20-24  years  . . 


25-34  years 

35-44  years 

45-54  years 

55-64  years 

65-74  years 

75  years  and  over. 


1980 


Census 


95.1 

105.1 
105.2 
105.0 
103.9 
101.5 

100.3 
98.0 
95.0 
88.6 
76.7 
54.6 


89.6 

101.6 

101.6 

101.2 

99.6 

91.4 

86.9 
83.1 
81.5 
80.6 
73.1 
60.3 


Demographic 
estimate 


96.5 

105.4 
105.3 
104.9 
104.3 
103.6 

102.8 
100.7 
97.4 
91.1 
77.3 
53.7 


95.2 

102.3 
102.2 
101.3 
100.0 
97.5 

96.8 
95.8 
94.9 
87.6 
74.8 
56.8 


Difference 


1970 


-1.4 

-0.1 
0.1 
-0.4 
-2.1 

-2.5 
-2.7 
-2.4 
-2.5 
-0.6 
0.9 


-5.6 

-0.7 
-0.6 
-0.1 
-0.4 
-6.1 

-9.9 

-12.7 

-13.4 

-7.0 

-1.7 

3.5 


Census 


95.3 

104.6 
104.5 
104.5 
102.7 
94.7 

98.0 
96.4 
93.8 
85.4 
77.3 
62.8 


90.8 

100.5 

100.5 

100.3 

98.4 

86.3 

84.2 
82.8 
86.3 
85.1 
79.2 
70.7 


Demographic 
estimate 


96.4 

105.1 
104.7 
104.5 
103.5 
96.3 

100.6 
99.2 
96.6 
90.2 
76.8 
61.5 


96.0 

101.6 

101.1 

101.1 

99.4 

93.1 

97.1 
97.8 
95.0 
87.7 
79.5 
64.8 


Difference 


-1.1 

-0.5 
-0.2 
-0.2 
-0.8 
-1.6 

-2.6 
-2.8 
-2.8 
-4.8 
0.5 
1.3 


-5.2 

-1.1 
-1.1 
-0.8 
-1.0 
-6.8 

-12.9 

-15.0 

-8.7 

-2.6 

-0.3 

5.9 


Note:  Demographic  estimate  includes  an  allowance  for  3  million  undocumented  residents  in  1 980  and  a  corresponding  (smaller)  allowance  in  1 970. 
See  text. 
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Table  4.3.  Vital  Rates  by  Race:  1980  and  1970 

(Rates  per  1000  population.  Base  of  percent  difference  or  change  is  rate  for  White  population  or  rate  in  1970) 


Race  and  measure 


1980 


Census 


Demo- 
graphic 
estimate 


Difference 


1970 


Census 


Demo- 
graphic 
estimate 


Difference 


Percent  change 
1970-1980 


Census 


Demo- 
graphic 
estimate 


Crude  birth  rate 

Total 

White 

Black 


Percent  White-Black  difference 

Crude  death  rate 

Total 

White 

Black 


Percent  White-Black  difference 

Crude  rate  of  natural  increase 

Total 

White 

Black 


Percent  White-Black  difference 

General  fertility  rate 

Total 

White 

Black 


Percent  White-Black  difference 

Total  fertility  rate 

Total 

White 

Black 


Percent  White-Black  difference 

Age-adjusted  death  rate1 

Total 

White 

Black 


Percent  White-Black  difference 


15.9 
14.9 
22.1 

48.4 


8.8 
8.9 
8.7 

-2.1 


7.2 

6.0 

13.4 

124.2 


68.4 
64.8 
87.9 

35.8 


1839 
1749 
2259 

29.1 


8.8 

8.5 

11.5 

34.5 


15.7 
14.8 
20.8 

41.0 


8.7 
8.8 
8.2 

-7.1 


7.1 

5.9 

12.6 

113.2 


68.2 
64.7 
85.6 

32.3 


1833 
1746 
2206 

26.4 


8.7 

8.4 

11.0 

31.1 


-0.2 
-0.1 
-1.3 

(X) 


-0.1 
-0.1 
-0.5 

(X) 


-0.1 
-0.1 
-0.8 

(X) 


-0.2 
-0.1 
-2.4 

(X) 


-6 

-4 

-53 

(X) 


-0.1 
-0.1 
-0.4 

(X) 


18.4 
17.4 
25.3 

46.1 


9.4 

9.4 

10.0 

5.8 


8.9 

7.9 

15.4 

94.1 


87.9 

83.8 

115.3 

37.5 


2478 
2378 
3099 

30.3 


10.4 
10.0 
13.7 

36.2 


17.8 
17.0 
23.3 

37.4 


9.2 
9.2 
9.2 

-0.4 


8.7 

7.7 

14.1 

82.7 


86.5 

82.9 

109.1 

31.6 


2436 
2352 
2921 

24.2 


10.0 

9.7 

12.9 

33.0 


-0.5 
-0.4 
-2.0 

(X) 


-0.3 
-0.2 
-0.8 

(X) 


-0.2 
-0.2 
-1.2 

(X) 


-1.4 
-0.9 
-6.2 

(X) 


-42 

-26 

-178 

(X) 


-0.3 
-0.3 
-0.8 

(X) 


-13.1 
-14.2 
-12.8 

(X) 


-7.1 

-5.4 

-12.5 

(X) 


-19.6 
-24.7 
-13.0 

(X) 


-22.2 
-22.7 
-23.7 

(X) 


-25.8 
-26.4 
-27.1 

(X) 


-15.3 
-15.1 
-16.1 

(X) 


-11.8 
-13.0 
-10.8 

(X) 


-5.6 

-4.1 

-10.6 

(X) 


-18.4 
-23.7 
-10.9 

(X) 


-21.2 
-22.0 
-21.6 

(X) 


-24.8 
-25.8 
-24.5 

(X) 


-13.6 
-13.2 
-14.4 

(X) 


(X)  Not  applicable. 

'Total  population  in  1980  is  used  as  standard  population. 

Note:  Demographic  estimate  includes  an  allowance  for  3  million  undocumented  residents  in  1980  and  a  corresponding  (smaller)  allowance  in  1970. 
See  text. 
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Table  4.4.  Expectation  of  Life  at  Birth  and  at  Age  65  in  Various  Abridged  Life  Tables,  by  Sex  and  Race 


Race,  sex,  and  year 


Expectation  of  life 
at  birth 


Census 


Demographic 
estimate 


Expectation  of  life 
at  age  65 


Census 


Demographic 
estimate 


White  male 


1980... 
1970  ... 
1959-61 


Increase,  1959-61  to  1980 
White  female 


1980... 
1970. ... 
1959-61 


Increase,  1959-61  to  1980 


Black-and-other-races  male 


1980... 
1970... 
1959-61 


Increase,  1959-61  to  1980 


Black-and-other-races  female 


1980... 
1970... 
1959-61 


Increase,  1959-61  to  1980 


70.7 
68.0 
67.6 

3.1 


78.1 
75.6 
74.2 

3.9 


65.3 
61.3 
61.5 

3.8 


73.7 
69.4 
66.5 

7.2 


70.9 
68.3 
67.9 

3.0 


78.3 
76.0 
74.7 

3.6 


66.0 
62.8 
62.4 

3.6 


73.9 
70.2 
67.1 

6.7 


14.2 
13.2 
13.0 

1.2 


18.5 
17.1 
15.9 

2.6 


13.5 
13.3 
12.9 

0.7 


17.3 
16.4 
15.2 

2.2 


14.2 
13.3 
13.1 

1.1 


18.7 
17.4 
16.3 

2.4 


13.4 
13.2 
12.3 

1.1 


17.5 
16.8 
14.8 

2.7 


Note:  Demographic  estimates  includes  an  allowance  for  3  million  undocumented  residents  in  1 980  and  a  corresponding  (smaller)  allowance  in  1 970. 
See  text. 
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5.A.  GENERAL  DESCRIPTION 

The  1 980  Post-Enumeration  Program  (PEP) 
attempted  to  measure  census  coverage 
through  direct  measurement  using  sample 
survey  methods.  Samples  of  persons  were 
selected  for  the  PEP  to  check  whether 
they  were  counted  in  the  census,  and 
samples  of  enumerated  persons  were  selected 
from  the  census  to  determine  whether 
they  were  counted  correctly.  This  case- 
by-case  approach  contrasts  with  that  of 
demographic  analysis,  which  relies  on  aggre- 
gate statistics. 

The  strategy  of  evaluating  the  census 
at  the  level  of  individual  enumerations  required 
the  survey  design  of  PEP  to  take  into 
consideration  many  features  of  the  design 
of  the  census  itself.  The  next  section  of 
this  chapter  describes  features  of  the  1 980 
census  with  important  implications  for  the 
conduct  and  interpretation  of  PEP. 

Section  5.C  presents  a  summary  of  the 
basic  PEP  procedures,  although  a  more 
thorough  documentation  is  presented  in 
PERM  130.  Section  5.D  describes  the  basic 
dual-system  estimator  employed  by  PEP 
and  lists  the  assumptions  on  which  this 
estimator  is  based. 

Chapter  6  discusses  many  of  the  limi- 
tations of  the  PEP  data  and  assumptions. 
The  purpose  of  this  chapter  is  to  present  a 
broad  overview  of  the  methodological  issues; 
most  of  these  issues  are  examined  in  greater 
detail  in  individual  PERM  reports.  Alterna- 
tive dual-system  estimates  were  prepared 
to  represent  the  possible  effect  of  some  of 
these  methodological  limitations.  Chapter 
7  presents  different  sets  of  estimates  of 
undercount  from  the  PEP;  chapter  8  com- 
pares estimates  from  PEP  and  demographic 
analysis. 

5.B.  SUMMARY  OF  1980 
CENSUS  PROCEDURES 

This  section  summarizes  basic  aspects  of 
the  implementation  of  the  1980  census 
that  represent  important  background  for 


the  discussion  in  this  report.  For  further 
information,  two  Census  Bureau  publica- 
tions. The  1 980  Census  of  Population  and 
Housing:  Users'  Guide,  Text  and  Glossary, 
PHC80-R1,  and  the  History,  PHC80-R2, 
provide  more  complete  descriptions  of  cen- 
sus concepts  and  procedures. 

Approximately  95  percent  of  the  coun- 
try was  enumerated  through  the  mailout- 
/mailback  census  procedure  in  which  cen- 
sus forms  were  mailed  to  housing  units  on 
or  about  March  28, 1 980,  with  the  request 
to  complete  the  questionnaire  as  of  Cen- 
sus Day,  April  1,  1980,  and  return  it  by 
mail.  The  remaining  5  percent  was  enumer- 
ated conventionally.  In  the  conventional 
census  as  implemented  in  1980,  respon- 
dents received  questionnaires  from  postal 
carriers,  but  the  enumeration  was  com- 
pleted by  census  enumerators  who  col- 
lected the  questionnaires.  In  both  conven- 
tional and  mailout/mailback  areas,  persons 
not  living  in  households,  for  example,  those 
in  the  Armed  Forces  or  in  institutions, 
were  enumerated  by  still  other  means. 

Data  collection  was  managed  by  409 
district  offices  (DO's):  373  administered 
the  mailout/mailback  census,  24  were  con- 
ventional offices,  and  1 2  had  both  conven- 
tional and  mail  procedures.  The  basic  work 
unit  of  collection  was  the  census  enumer- 
ation district  (ED).  There  were  approxi- 
mately 331 ,000  ED's  in  the  United  States, 
averaging  about  270  housing  units  each. 

The  address  register  in  each  ED  was 
used  to  record  the  status  of  enumeration 
for  each  housing  unit  in  the  ED.  A  census 
serial  number  linked  a  census  question- 
naire for  a  unit  within  the  ED  to  an  entry  in 
the  address  register.  This  serial  number 
was  clerically  entered  in  machine-readable 
form  on  each  questionnaire. 

One  fundamental  difference  between 
the  mailout/mailback  and  conventional  DO's 
was  the  manner  in  which  the  address  list 
in  the  address  register  was  assembled.  In 
mailout/mailback  areas,  the  pre-census  address 
list  was  in  computer-readable  form,  which 
enabled  the  printing  of  mailing  labels  for 


the  mailout  and  of  address  registers  based 
on  this  list.  In  conventional  areas,  census 
enumerators  completed  the  address  regis- 
ters during  the  enumeration.  There  were 
two  methods  for  creating  the  address  list 
in  mail  areas:  purchase  of  a  computerized 
commercial  mailing  list  for  the  area,  or 
initial  canvass  by  census  enumerators,  from 
which  listed  addresses  were  entered  into 
computer  files  by  keying.  These  two  meth- 
ods were  referred  to  as  the  tape  address 
register  (TAR)  and  prelist  procedures,  respec- 
tively. 

The  TAR  areas,  where  commercial  lists 
were  employed,  were  primarily  in  the  urban- 
ized parts  of  the  country.  Conversely,  prelist- 
ing  was  required  in  less  urbanized  areas 
with  higher  concentrations  of  rural  addresses, 
sometimes  without  a  street  numbering  sys- 
tem. 

The  initial  lists  created  under  both  meth- 
ods were  supplemented  through  checks 
performed  by  local  post  offices.  In  TAR 
areas,  an  early  check  by  the  local  post 
offices  was  followed  by  the  precanvass,  a 
field  review  by  census  enumerators.  In 
both  types  of  mail  areas,  postal  checks 
were  done  about  a  month  before,  and 
again  during,  the  delivery  of  forms. 

As  households  mailed  back  their  ques- 
tionnaires to  their  respective  district  offices, 
the  receipt  of  each  questionnaire  was  recorded 
on  the  corresponding  line  in  the  address 
register  according  to  serial  number.  Approx- 
imately 85  percent  of  households  in  mail 
areas  responded  by  mail. 

Followup  1  of  questionnaires  that  had 
not  been  received  by  mail  began  in  mid- 
April  to  collect  data  from  nonresponding 
housing  units  and  to  record  units  that  were 
vacant.  Followup  2  started  in  mid-June  to 
obtain  corrected  information  from  house- 
holds whose  questionnaires  had  failed  edit 
because  of  missing  or  incomplete  question- 
naire items  when  this  information  could 
not  be  collected  by  phone,  and  to  verify 
that  units  classified  as  vacant  or  nonexist- 
ent in  Followup  1  were  correctly  classified. 
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Additionally,  remaining  nonresponse  cases 
from  Followup  1  were  transferred  to 
Followup  2. 

Followup  2  included  a  number  of  other 
coverage  improvement  operations.  For  exam- 
ple, in  about  250  DO's,  lists  of  names  and 
addresses  from  administrative  sources,  such 
as  state  driver's  license  files  and  files  of 
registered  aliens  from  the  Immigration  and 
Naturalization  Service,  were  checked  in 
urban  areas  with  high  concentrations  of 
minorities. 

In  a  general  mailing  in  conventional  areas, 
local  post  offices  delivered  census  ques- 
tionnaires with  the  basic  items  asked  of  all 
persons  and  housing  units.  Census  enu- 
merators picked  up  completed  question- 
naires or  interviewed  households  while  man- 
ually completing  a  census  address  register 
for  the  ED.  The  coverage  of  addresses  was 
checked  later  by  the  local  post  offices.  The 
conventional  census  also  included  some 
aspects  of  Followups  1  and  2  performed  in 
mail  areas. 

A  special-place  operation  in  each  DO 
collected  the  data  for  persons  not  in  house- 
holds, either  by  direct  interview  or  by  gath- 
ering previously  distributed  and  completed 
questionnaires.  These  persons  represented 
approximately  2.5  percent  of  the  popula- 
tion nationally,  with  about  1 . 1  percent 
classified  as  inmates  of  institutions  and 
1 .4  percent  for  all  remaining  categories  of 
group  quarters.  For  this  population  and  in 
other  situations  in  which  household  ques- 
tionnaires could  not  be  feasibly  used,  indi- 
vidual questionnaires  were  employed  and 
the  results  were  either  later  transcribed  to 
household  questionnaires  or  included  directly 
in  the  computer  processing. 

At  the  end  of  Followup  2,  a  relatively 
small  proportion  of  cases  remained  nonin- 
terviews.  These  cases  were  handled  by 
"close-out"  procedures  that  required  enu- 
merators to  obtain  a  report  of  the  occu- 
pancy status  and,  when  applicable,  the 
number  of  occupants,  from  neighbors.  Four 
different  outcomes  were  possible:  1)  the 
unit  was  determined  to  be  vacant;  2)  the 
unit  was  determined  to  be  occupied  and 
the  number  of  occupants  was  obtained;  3) 
the  unit  was  determined  to  be  occupied 
but  by  an  unknown  number  of  persons;  or 
4)  the  occupancy  status  could  not  be  deter- 
mined. The  census  processing  compen- 
sated for  incomplete  enumeration  for  the 
last  three  of  the  four  outcomes.  When  the 
number  of  occupants  was  known,  the 
characteristics  were  substituted  from  a 


nearby  household  of  the  same  size.  Approx- 
imately 1 .2  percent  of  the  population  total 
represents  persons  counted  in  this  man- 
ner. When  the  housing  unit  was  occupied 
by  an  unknown  number  of  occupants,  the 
number  and  characteristics  of  the  house- 
hold were  substituted  from  a  nearby  house 
hold.  Finally,  when  the  occupancy  status 
was  unknown,  the  occupancy  status  was 
substituted  from  a  nearby  housing  unit, 
and,  if  the  resulting  substituted  status  was 
"occupied,"  the  number  and  characteris- 
tics of  the  occupants  were  substituted  as 
before.  These  last  two  groups  contributed 
approximately  0.3  percent  of  the  total  pop- 
ulation count.  Overall,  approximately  1.4 
percent  of  the  population  were  substituted 
for  reasons  of  noninterview.  (The  apparent 
discrepancy  between  1 .4  percent  and  1 .2 
+  0.3  percent  arises  from  rounding.) 

A  limited  number  of  questions  on  basic 
population  characteristics  were  asked  of 
all  enumerated  persons.  On  the  short-form 
questionnaire  used  for  approximately  81 
percent  of  all  housing  units,  seven  items 
were  asked  for  each  person:  name,  house- 
hold relationship,  sex,  race,  age,  marital 
status,  and  Spanish  origin.  The  short  form 
also  included  nine  questions  about  the 
housing  unit  and  three  questions  to  ensure 
that  no  person  had  been  omitted.  A  ran- 
dom sample  of  housing  units  and  persons 
in  special  places  were  selected  for  the 
long-form  questionnaire,  which  added  ques- 
tions on  26  population  and  20  housing  unit 
subjects  to  the  basic  items  on  the  short 
form. 

In  mail  areas,  the  sample  of  housing 
units  for  the  long  form  was  initially  selected 
from  the  mailing  lists,  and  the  appropriate 
forms  were  sent  to  households  in  the  orig- 
inal mailing  according  to  this  selection.  In 
conventional  areas,  as  enumerators  can- 
vassed their  assigned  ED's  to  collect  com- 
pleted short-form  questionnaires,  they  con- 
ducted sample  interviews  at  the  designated 
sampling  rate.  The  distinction  between  the 
short  and  long  form  is  one  of  the  most 
basic  features  of  the  census  design;  yet,  it 
is  of  relatively  less  importance  for  PEP 
since  essentially  all  of  the  analysis  depended 
only  upon  the  items  common  to  both  forms. 

Upon  completion  of  the  enumeration, 
district  offices  shipped  the  census  ques- 
tionnaires, address  registers,  and  other  mate- 
rial to  one  of  three  processing  centers.  The 
questionnaires  were  photographed  on  micro- 
film and  captured  by  an  optical  reading 
system,  FOSDIC,  that  transferred  the  data 


to  computer  tape  at  the  three  centers.  The 
tapes  eventually  were  assembled  at  Bureau 
headquarters  into  a  computer  file  that  became 
the  basis  of  the  final  counts. 


5.C.  SUMMARY  OF  THE  POST 
ENUMERATION  PROGRAM 
PROCEDURES 

5.C.1.  Overall  Design 

Three  separate  surveys  are  the  principal 
sources  for  the  PEP: 

(a)  the  April  1 980  sample  of  the  Cur- 
rent Population  Survey  (CPS),  com- 
prising approximately  84,000  house- 
holds; 

(b)  the  August  1 980  sample  of  CPS, 
also  comprising  approximately  84,000 
households;  and 

(c)  the  E  sample,  a  sample  of  approx- 
imately 1 1 0,000  households  selected 
from  the  census  itself. 

The  CPS  is  conducted  monthly  by  the 
Census  Bureau  for  the  Bureau  of  Labor 
Statistics  to  estimate  national  employment 
and  unemployment  rates  and  other  labor 
force  characteristics.  The  April  and  August 
1980  samples  constitute  different  sarrvr 
pies  of  households,  and  each  may  be  regarded 
as  a  separate  survey  of  the  civilian,  nonin- 
stitutional  population.  These  two  samples, 
which  were  also  referred  to  as  the  "P"  or 
"Population"  samples  for  purposes  of  PEP, 
were  supplemented  for  PEP  by  a  sample  of 
military  persons.  In  most  analyses  dis- 
cussed in  this  report,  the  military  sample  is 
included  as  part  of  the  P  sample  in  order  to 
represent  the  total  noninstitutional  popula- 
tion. A  separate  P  sample  of  institutional 
persons  was  also  selected,  but  the  results 
for  this  group  are  presented  separately  in 
PERM  122  and  are  excluded  from  the 
estimates  considered  in  this  report. 

The  purpose  of  the  P  samples  in  the 
PEP  was  to  measure  the  proportion  of 
persons  missed  from  the  census  or  other- 
wise not  correctly  enumerated.  More  pre- 
cisely, the  P-sample  estimate  was  intended 
to  represent  the  proportion  of  persons  who 
could  not  be  matched  to  a  complete  cen- 
sus enumeration  with  sufficient  informa- 
tion to  determine  the  match.  This  estimate 
was  derived  by  attempting  to  match  the 
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samples  to  enumerations  in  the  census.  In 
cases  where  the  sample  persons  had  moved 
between  Census  Day,  April  1 ,  1 980,  and 
the  time  of  the  CPS  interview,  an  attempt 
to  obtain  the  Census  Day  address  was 
made  and,  if  successful,  a  match  to  the 
census  was  tried  there. 

The  third  major  sample,  the  "E"  or 
"Enumeration"  sample,  was  selected  from 
census  enumerations.  One  purpose  of  the 
E  sample  was  to  measure  the  instances  in 
which  the  inclusion  of  an  enumeration  in 
the  census  was  incorrect,  that  is,  an  erro- 
neous enumeration.  For  example,  if  a  fam- 
ily had  moved  away  from  an  address  to  a 
new  permanent  home  before  Census  Day, 
an  enumeration  of  these  people  at  the  old 
address  would  be  incorrect  by  census  def- 
initions. As  a  second  example,  census 
definitions  required  college  students  living 
in  dormitories  on  Census  Day  to  be  enu- 
merated as  living  there:  cases  in  which  the 
students  were  also  included  on  their  fam- 
ilies' forms  represent  another  source  of 
erroneous  enumeration.  The  E  sample  was 
also  used  to  estimate  the  number  of  erro- 
neous enumerations  through  duplication  in 
the  census,  as  may  have  happened  when 
two  forms  were  filled  out  for  the  same 
household  and  both  included  in  the  final 
count. 

The  E  sample  was  also  used  to  estimate 
the  number  of  enumerations  that  had  been 
mistakenly  included  in  the  wrong  ED  in  the 
census,  far  enough  away  from  the  correct 
census  ED  so  that  they  would  have  been 
beyond  the  area  of  search  for  matching 
purposes  in  the  P  sample.  Estimates  of 
these  enumerations  were  required  for  pur- 
poses of  dual-system  estimation.  This  source 
of  error  was  estimated  by  rechecking  the 
location  recorded  in  the  census  against  the 
actual  location  for  each  household  in  the  E 
sample. 


5.C.2.  P-Sample  Operations 

To  facilitate  matching  to  the  census,  detailed 
information  about  each  household  and  each 
household  member  was  obtained  in  the 
CPS  and  the  additional  P  samples.  Data 
from  the  CPS  samples  were  collected  through 
a  supplemental  questionnaire  administered 
by  CPS  interviewers  at  the  end  of  the  CPS 
interview.  In  August,  the  supplement  included 
questions  to  ascertain  where  each  person 


in  the  CPS  household  lived  on  Census  Day, 
since  an  appreciable  number  of  persons 
had  moved  between  Census  Day  and  the 
time  of  interview.  In  both  April  and  August, 
the  interviewer  also  drew  a  sketch  map 
locating  the  CPS  address  relative  to  major 
roads  in  the  area.  The  information  on  the 
sketch  map  was  used  to  attempt  to  deter- 
mine for  each  CPS  household  its 
location  in  terms  of  DO,  ED,  and  block 
within  ED. 

The  geographic  information  for  each 
CPS  household  was  used  to  attempt  to 
locate  the  matching  questionnaire  in  the 
census.  Once  this  questionnaire  was  found, 
a  check  was  made  to  ascertain  that  each 
person  in  the  CPS  household  was  on  the 
census  questionnaire.  For  individuals  reported 
to  have  moved  on  the  August  supplement, 
their  April  1  address  was  determined,  and 
additional  questions  were  asked  to  assist 
in  locating  their  Census  Day  address  with 
respect  to  census  geographic  organiza- 
tion. In  these  cases,  the  Census  Day  address 
was  used  in  place  of  the  CPS  address  to 
search  for  the  census  questionnaire. 

Most  of  the  P-sample  cases,  approxi- 
mately 86  percent  excluding  noninterviews, 
were  matched  by  this  initial  matching  effort. 
After  a  clerical  review  checked  for  false 
matches,  the  cases  matched  at  this  point 
were  considered  complete  and  included 
among  the  estimated  matches  to  the  cen- 
sus in  all  subsequent  analyses. 

If  a  census  questionnaire  for  a  house- 
hold could  not  be  located,  or  if  some 
persons  were  not  listed  on  it,  the  CPS  case 
was  returned  to  the  field  for  reconciliation. 
Approximately  1 3  percent  of  the  P  sample 
was  included  in  this  followup.  The 
followup  was  regarded  as  an  essential 
step  in  determining  that  any  specific 
P-sample  case  was  a  true  nonmatch  to  the 
census,  since  extraneous  factors  may 
have  prevented  an  initial  match  to  the 
census.  The  following  list  includes 
alternative  circumstances  leading  to  an 
initial  nonmatch. 


(a)  The  sketch  map  may  have  been 
incomplete  or  incorrectly  drawn  and 
led  to  the  wrong  ED  being  searched 
for  the  census  questionnaire. 


(b)  The  CPS  or  Census  Day  address 
may  have  been  incorrectly  tran- 
scribed or  reported. 


(c)  For  the  sake  of  simplicity,  the  April 
supplemental  questionnaire  had  not 
asked  about  Census  Day  address, 
so  that  an  initial  nonmatch  should 
have  resulted  whenever  April  P- 
sample  persons  had  a  Census  Day 
address  different  from  the  CPS  ad- 
dress approximately  two  to  three 
weeks  later. 

(d)  Contrary  to  census  definitions,  CPS 
definitions  included  as  part  of  the 
household  students  living  in  dormi- 
tories away  from  home.  Parents 
frequently  named  such  students  as 
members  of  the  household  in  both 
the  April  and  August  supplements, 
even  though  the  address  of  the 
college  dormitory  was  the  appro- 
priate address  for  purposes  of  match- 
ing to  the  census. 

(e)  Responses  to  the  April  and  August 
supplements  for  an  entire  house- 
hold were  collected  from  a  single 
household  respondent  in  almost  all 
instances.  Hence,  in  some  cases 
the  household  respondent  may  have 
had  additional  difficulty  in  accu- 
rately and  completely  reporting  Cen- 
sus Day  address  for  other  mem- 
bers of  the  household. 

(f)  Some  cases  were  not  matched  to 
the  census  originally  simply  because 
of  insufficient  matching  effort,  and 
a  correct  match  could  have  been 
obtained  even  without  the  follow- 
up  interview.  This  problem  partic- 
ularly occurred  at  the  end  of  the 
initial  matching  attempt,  when  it 
became  important  in  terms  of  tim- 
ing to  follow  up  any  remaining  un- 
matched cases. 

Naturally,  cases  without  any  correspond- 
ing census  enumerations  also  would  have 
remained  unmatched  after  the  initial  match- 
ing effort. 

Some  cases  were  not  sent  to  followup 
even  though  they  were  unmatched  in  the 
initial  matching  attempt.  Approximately  1 
percent  of  the  P-sample  cases  were  not 
sent  to  followup  and  were  never  matched. 
These  cases  included  instances  in  which 
sampling  materials  were  lost  or  misplaced, 
but  the  largest  portion  of  them  represented 
a  group  of  cases  for  which  the  census 
questionnaires  were  presumed  lost.  In  ret- 
rospect, these  cases  should  have  been 
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sent  for  followup.  The  circumstances  and 
treatment  of  these  cases  are  described 
further  in  PERM  1 23. 

The  followup  was  conducted  princi- 
pally in  the  winter  and  spring  of  1981 .  On 
the  return  from  followup,  each  case  was 
classified  either  as  a  complete  followup 
interview,  in  which  an  interview  had  been 
made  with  an  appropriate  respondent,  or 
as  an  incomplete  followup  interview. 

Complete  followup  interviews  were  then 
further  divided  according  to  whether  ade- 
quate geographic  information  had  been 
obtained  to  enable  an  attempted  match  to 
the  census.  As  a  result  of  followup,  a  new 
address  or  ED  was  frequently  obtained.  In 
some  cases,  where  the  exact  ED  was 
impossible  to  determine,  a  group  of  up  to 
four  ED's  would  be  treated  as  the  area  of 
search  for  the  case  if  it  appeared  essen- 
tially certain  that  one  of  the  selected  ED's 
was  the  correct  one.  Thus,  in  effect,  the 
P-sample  procedures  allowed  an  extended 
search  through  an  area  larger  than  a  single 
ED  in  instances  where  precise  geographic 
coding  proved  difficult. 

A  case  remaining  unmatched  after  a 
complete  followup  interview  judged  to  have 
yielded  a  well-defined  area  of  search  was 
considered  to  be  a  nonmatch  to  the  cen- 
sus. The  followup  also  yielded  a  large 
number  of  matched  cases  as  a  result  of 
information  from  the  followup  and  increased 
matching  effort. 

A  substantial  amount  of  missing  data 
remained  after  the  followup.  Section  6.C 
gives  a  description  of  the  various  types  of 
incomplete  data  and  the  alternative  treat- 
ments of  these  data  in  estimation. 

After  an  initial  effort  to  analyze  the  data 
in  1981,  a  number  of  "clean-up"  opera- 
tions were  implemented  in  late  1981  and 
in  1 982.  Some  of  this  work  was  simply  to 
complete  operations  that  had  been  delayed 
earlier.  One  operation  was  restricted  to 
noninterview  households  in  the  April  CPS, 
which  until  then  had  been  excluded  from 
any  matching  activities.  These  households, 
called  type  A  noninterview  households  in 
CPS,  lacked  the  usual  PEP  supplement 
form.  Because  of  the  design  of  the  CPS, 
these  housing  units  had  been  in  the  CPS 
sample  in  either  March  or  May  and  often  in 
both.  For  cases  not  interviewed  in  April 
but  interviewed  either  in  March  or  May, 
CPS  information  was  transcribed  onto  sup- 
plemental forms  and  used  for  an  attempted 
match  to  the  census.  April  type  A  cases 
without  usable  March  or  May  information 


were  excluded  from  this  study.  Because  of 
the  much  higher  number  of  persons  mov- 
ing between  Census  Day  and  the  August 
CPS  than  in  April,  a  similar  operation  was 
not  undertaken  for  the  August  sample. 
Results  from  the  April  type  A  estimates 
were  incorporated  into  some  of  the  alter- 
native PEP  estimates. 


5.C.3.  E-Sample  Operations 

The  E  sample  was  used  to  estimate 
definitional  errors,  duplication  and  geoco- 
ding  errors  in  the  census.  The  sample  of 
approximately  1 10,000  housing  units  was 
selected  in  clusters  of  about  10  housing 
units  per  ED. 

A  50-percent  subsample  of  the  E  sam- 
ple, averaging  about  five  households  per 
ED,  was  selected  for  a  within-ED  search 
for  duplicate  enumerations.  Names  and 
other  information  for  the  selected  house- 
holds were  transcribed  to  a  separate  form. 
Clerks  then  used  this  form  as  a  reference 
for  searching  the  entire  ED  for  any  addi- 
tional enumerations  of  the  same  persons. 

A  reinterview  was  attempted  for  the 
full  E  sample.  Questions  in  the  reinterview 
asked  where  the  persons  lived  on  Census 
Day  and  if  there  were  any  other  addresses 
where  they  might  have  been  enumerated. 
Answers  to  these  questions  were  used  to 
determine  if  each  person  should  have  been 
enumerated,  and,  if  so,  where.  The  pre- 
ferred respondent  for  the  reinterview  was 
any  knowledgeable  adult  in  the  sampled 
census  housing  unit,  who  typically  (but 
not  always)  would  have  been  a  member  of 
the  sampled  enumerated  household.  If  the 
preferred  respondent  was  unavailable  or 
could  not  answer  the  questions,  other  knowl- 
edgeable respondents,  such  as  neighbors 
or  rental  agents,  were  asked  about  the 
enumerated  household's  actual  residence 
on  Census  Day.  Finally,  the  remaining  pro- 
portion were  referred  to  the  post  office  to 
attempt  to  confirm  the  residence  and  com- 
position of  the  household  on  Census  Day. 

While  the  interviewers  conducted  the 
E-sample  interview,  they  also  confirmed 
the  ED  code  assigned  in  the  census.  If  the 
interviewer  agreed  with  the  ED  code  of  the 
ED  from  which  the  E-sample  case  had 
been  sampled,  the  housing  unit  was  con- 
sidered to  be  correctly  geocoded.  In  the 
cases  of  disagreement,  a  number  of 
additional  operations  were  instituted  to 


reconcile  the  discrepancy,  with  the  fre- 
quent outcome  that  the  original  census 
coding  was  found  to  be  correct. 

For  cases  in  which  the  correct  ED  could 
not  be  determined  or  was  found  to  be 
different  from  the  census  ED,  additional 
clerical  and  field  checks  were  made.  These 
steps  attempted  to  determine  if  the  ED 
from  which  the  E-sample  case  had  been 
sampled  was  within  the  effective  P-sample 
area  of  search.  In  other  words,  the 
E-sample  case  would  be  considered  to  be 
within  the  P-sample  area  of  search  if  the 
P-sample  search  operations  would  have 
led  to  the  E-sample  ED.  For  example,  if  an 
E-sample  case  in  a  rural  area  was  found  to 
have  been  enumerated  in  the  ED  across 
the  street  from  the  correct  ED,  it  would  not 
have  been  counted  as  a  geocoding  error  if 
the  sampled  ED  probably  would  have  been 
examined  during  the  extended  search  for 
the  P  sample.  On  the  other  hand,  the  intent 
was  to  classify  as  a  geocoding  error  any 
E-sample  case  enumerated  in  an  ED  so  far 
away  from  the  correct  ED  that  a  match 
would  never  have  been  made  if  the  house- 
hold had  been  included  in  the  P  sample 
instead.  In  some  cases,  the  available 
information  was  inadequate  to  complete 
these  steps,  and  the  cases  were  classified 
as  incomplete. 

By  the  same  logic  that  requires  dupli- 
cate enumerations  within  the  same  ED  to 
be  counted  as  erroneous  enumerations  to 
measure  net  census  error,  duplication 
enumerations  between  different  ED's  also 
must  be  counted  as  sources  of  erroneous 
enumerations.  A  distinction  between  two 
situations  is  important. 


(a)  A  duplicate  enumeration  may  have 
occurred  in  an  ED  in  which  the 
enumeration  would  have  been 
counted  as  a  geocoding  error.  In  a 
sense,  two  sources  of  error  are 
involved— geocoding  and  duplica- 
tion. From  the  point  of  view  of 
estimation,  however,  it  is  neces- 
sary to  count  the  duplicate  enumer- 
ation only  once  as  an  erroneous 
enumeration,  since  the  duplication 
inflated  the  census  count  by  one. 
Since  geocoding  errors  were  already 
included  as  erroneous  enumerations 
in  the  estimation,  it  was  unneces- 
sary to  determine  if  duplication  had 
also  occurred. 
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(b)  On  the  other  hand,  when  duplica- 
tion occurred  between  two  differ- 
ent ED's  within  the  P-sample  area 
of  search,  so  that  neither  enumer- 
ation would  be  counted  as  a  geoc- 
oding  error  according  to  the  proce- 
dures used  by  the  E  sample,  it  is 
logically  necessary  to  identify  the 
effect  of  this  sort  of  duplication  on 
erroneous  enumerations  in  the 
census. 

Limited  procedures  were  instituted  to 
search  for  duplications  between  ED's  when 
these  ED's  had  been  identified  as  the  pos- 
sible areas  of  search  in  the  last  stage  of  the 
geocoding  operations  for  the  E  sample. 
This  check  produced  a  very  small  number 
of  such  duplications,  which  have  been 
included  in  the  dual-system  estimates.  A 
later  study,  the  Housing  Unit  Coverage 
Study  (HUCS),  uncovered  more  between- 
ED  duplications  by  checking  for  duplica- 
tions between  any  ED's  that  had  been 
identified  as  possible  ED's  in  the  E-sample 
geocoding  operation.  The  effect  of  these 
missing  data  is  discussed  further  in  section 
C  of  chapter  6,  and  estimates  of  the  addi- 
tional duplications,  approximately  300,000 
persons  in  all  or  over  0.1  percent  of  the 
total  census  count,  are  presented  in 
PERM  119. 


5.D.  DUAL-SYSTEM 
ESTIMATION 

5.D.1.  Motivation  for 
Dual-System  Estimation 

Dual-system  estimation  was  employed  in 
PEP.  This  procedure  attempts  to  compen- 
sate for  the  imperfect  coverage  of  the  P 
sample.  Dual-system  estimation  makes  a 
specific  assumption  about  the  nature  of 
the  imperfect  coverage;  this  section  describes 
this  assumption  and  the  implementation  in 
PEP. 

The  incompleteness  of  CPS  coverage 
has  been  noted  for  several  years  and  can 
be  confirmed  by  a  simple  analysis.  When 
the  reciprocal  of  the  probability  of  selec- 
tion of  each  CPS  person  is  used  as  a 
weight,  the  weighted  sample  total  esti- 
mates the  hypothetical  interviewed  popu- 
lation if  the  CPS  were  a  census  instead  of 
a  sample  survey,  that  is,  if  an  interview 
were  attempted  at  each  household  and 


special  place  covered  by  the  CPS  frame 
instead  of  only  at  the  sampled  units.  Fur- 
thermore, the  next  stage  of  weighting,  the 
noninterview  adjustment,  approximately  ad- 
justs for  persons  in  occupied  households 
that  were  sampled  but  not  interviewed. 
The  weighted  sample  total  based  upon  the 
noninterview  adjustment  is  systematically 
below  the  population  count  according  to 
the  actual  census.  Thus,  the  CPS  cannot 
be  assumed  to  represent  the  entire  U.S. 
population  when  the  reciprocal  probability 
of  selection  adjusted  for  noninterviews  is 
used  as  a  weight. 

The  deficiencies  in  the  CPS  coverage 
stem  from  at  least  two  sources:  persons  in 
housing  units  that  are  not  included  in  the 
CPS  sampling  frame;  and  other  persons 
who  are  unreported  at  interviewed  house- 
holds or  who  by  some  other  means  effec- 
tively escape  the  conceptual  framework 
for  CPS  household  membership.  The  divi- 
sion of  importance  between  these  two 
sources  of  deficiency  has  proved  difficult 
to  quantify,  although  it  appears  that  both 
are  important. 

Appendix  F  presents  further  details  of 
P-  and  E-sample  estimation. 

5.D.2.  The  General  Method 

Dual-system  or  capture-recapture  method- 
ology was  originally  developed  as  a  proce- 
dure for  estimating  the  size  of  animal  or 
fish  populations.  Over  several  hundred  years, 
the  estimator  and  procedure  have  been 
rediscovered  several  times  and  so  have 
been  given  several  names,  including  capture- 
tag-recapture,  the  Lincoln  estimator,  the 
Petersen  estimator,  the  Schnabel  estima- 
tor, and  the  dual-system  estimator.  The 
last  is  the  most  commonly  used  term  for 
application  to  human  populations.  Chan- 
drasekar  and  Deming1  described  the  use  of 
the  procedure  for  evaluation  of  censuses 
and  vital  registration  systems.  Marks,  Selt- 
zer, and  Krotki2  extended  this  technique. 


Cowan  and  Malec3  and  Wolter4  have  pro- 
vided further  reviews,  developments,  and 
references  to  some  of  the  considerable 
literature  in  this  field. 

In  the  original  form,  the  capture-recapture 
procedure  requires  two  samples  of  the 
population  to  be  measured.  In  the  first 
sample,  a  random  segment  of  the  popula- 
tion is  caught,  counted,  tagged  in  some 
easily  identifiable  manner,  and  released. 
This  is  followed  by  a  second  sample,  in 
which  an  independent  random  segment  of 
the  population  is  caught,  counted,  and 
released.  In  the  second  count,  a  tally  is 
also  made  of  the  number  tagged  from  the 
first  count.  The  data  are  then  displayed  in 
a  two-way  table,  as  in  figure  E. 


Figure  E.  Distribution  of  Sample  in 

Capture-Recapture  Estimation 
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In  figure  E,  F  and  S  are  the  numbers 
caught  in  the  first  and  second  samples, 
respectively,  M  is  the  number  caught  in 
both  samples,  and  N  is  the  unknown  pop- 
ulation total.  On  the  assumption  that  the 
event  of  being  caught  in  the  first  sample  is 
independent  of  being  caught  in  the  second 
sample,  then  in  expectation  the  ratio  of  the 
number,  M,  of  those  captured  in  both 
samples,  to  the  number,  S,  caught  in  the 
second  sample  should  be  equal  to  the  ratio 
of  those  caught  in  the  first  sample,  F,  to 
the  total  population,  N;  the  relationship 
expressing  this  is: 

M/S  =  F/N. 
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This  relationship  suggests  the  capture- 
recapture  estimator,  N,  as  an  estimator  of 
total  population  size, 

A 
N 


(FS)/M. 


(5.1] 


5.D.3.  Application  to  PEP 

A  simple  extension  of  the  capture-recapture 
estimator  to  the  results  of  the  PEP  match- 
ing would  be  to  treat  the  census  as  the 
first  source  and  the  P  sample  as  the  sec- 
ond. The  census  count,  Nc,  corresponds  to 
F  in  figure  E;  the  weighted  sample  total 
from  CPS,  Np/  corresponds  to  S;  and  M  is 
the  weighted  sample  estimate  of  the  num- 
ber matched  between  the  two  sources.  In 
the  revised  notation 


N  =  (Nc  Np)/M. 


(5.2) 


Use  of  weighted  estimates  for  Nc  and 
M  in  (5.2)  extends  model  (5.1)  by  viewing 
the  census  as  a  "sample"  of  the  popula- 
tion in  the  sense  of  an  attempt  to  capture 
the  population,  and  the  weighted  CPS  esti- 
mates Np  and  M  as  the  result  of  hypothet- 
ically  carrying  out  the  CPS  procedures  on 
all  housing  units  and  special  places  in  the 
frame.  The  actual  CPS  sample  is  viewed  as 
a  subsample  of  this  hypothetical  realiza- 
tion of  the  CPS  on  the  entire  frame. 

Important  further  refinements  of  (5.2) 
were  necessary  for  application  to  PEP. 
These  refinements  were  all  related  to  restrict- 
ing and  clarifying  the  concept  of  being 
"captured"  in  the  first  sample,  i.e.,  in  the 
census.  In  formula  (5.2),  the  number  of 
people  captured  by  the  census  is  equated 
to  the  census  count.  In  order  to  develop  a 
count  of  enumerations  of  persons  in  the 
census  who  could  potentially  be  matched 
if  the  same  persons  had  fallen  into  the  P 
sample,  four  exclusions  from  the  count  are 
required. 

(a)  Additional  enumerations  of  the  same 
persons  in  the  census  through  dupli- 
cation must  be  excluded,  since  extra 
enumerations  raise  the  census  count 
without  increasing  the  number  of 
persons  who  could  be  matched  in 
the  second  sample. 

(b)  Definitional  erroneous  enumerations 
must  be  removed  from  the  count, 
because  these  enumerations  could 
not  be  matched.  In  a  few  cases, 
the  erroneous  enumeration  involved 
a  complete  fabrication,  so  that  there 


could  never  have  been  a  matching 
person  in  the  P-sample  universe.  In 
many  cases,  the  erroneous  enumer- 
ation corresponded  to  a  real  person 
who  did  not  belong  at  the  address. 

(c)  Enumerations  of  persons  at  the  cor- 
rect address  in  an  incorrect  ED 
outside  of  the  P-sample  area  of 
search  also  need  to  be  omitted. 
Even  though  these  enumerations 
may  have  been  correct  in  all  other 
ways,  such  geocoding  errors  pre- 
vented any  possible  match  to  a 
P-sample  case. 

(d)  As  described  in  section  B,  substi- 
tutions for  noninterviews  were  in- 
cluded in  the  census  count  when- 
ever the  basic  demographic 
information  could  not  be  obtained 
for  these  households.  Such  substi- 
tutions represented  about  1 .4  per- 
cent of  the  total  count.  Since  the 
missing  demographic  information 
would  have  been  required  to  estab- 
lish a  match  to  a  P-sample  case,  all 
such  cases  were  treated  as  unmatch- 
able. 

As  described  in  section  5.C,  estimates 
of  the  first  three  of  these  categories  were 
produced  by  the  E  sample.  Let  EE  denote 
the  estimated  total  erroneous  enumera- 
tions from  the  E  sample.  Direct  counts  of 
the  fourth  group,  denoted  II,  were  avail- 
able from  the  census  itself.  The  basic 
dual-system  estimator  used  for  PEP  was  of 
the  form: 

A 

N  =  (NC-EE-II)  Np/M.  (5.3) 

These  adaptations  of  the  dual-system 
estimator  adjust  for  unmatchable  cases 
and  duplications  in  the  census.  In  the  P 
sample,  there  were  also  a  considerable 
number  of  unmatchable  cases,  in  which 
no  firm  determination  could  be  made  as  to 
whether  the  case  could  be  matched  or 
definitely  could  not  be  matched  to  the 
census.  As  an  example  of  such  cases, 
those  with  incomplete  PEP  followup  inter- 
views could  not  be  definitely  classified  as 
matched  or  nonmatched,  since  these  cases 
lacked  the  followup  information  that  had 
proved  essential  in  correctly  determining 
the  match  status  of  followup  cases. 

The  approach  used  for  P-sample  incom- 
pleteness was  to  apply  specific  sets  of 
alternative  assumptions  about  missing  data 


in  the  estimation  of  Np  and  M.  These  adjust- 
ments are  described  further  in  chapter  6, 
section  C.  Thus,  in  contrast  to  removal  of 
incorrect  or  unmatchable  census  cases,  EE 
and  II,  from  Nc  in  (5.3),  unmatchable  or 
otherwise  incomplete  P-sample  cases  are 
instead  reflected  in  the  estimation  of  Np 
and  M. 


5.D.4.  Stratification 

In  instances  in  which  the  probability  of 
being  caught  in  the  first  and  second  sam- 
ples potentially  varies  over  identifiable  pop- 
ulation subgroups,  Chandrasekar  and  Deming5 
recommended  dividing  the  population  into 
strata  within  which  the  capture  probabili- 
ties could  be  assumed  to  be  more  homo- 
geneous than  in  the  whole  population.  The 
dual-system  estimates  presented  in  this 
report,  unless  otherwise  noted,  employ  a 
stratification  by  State,  age  (five-year  age 
groups),  sex,  and  race/ethnicity  (non-Black 
Hispanic,  Black  Hispanic,  Black  non-Hispanic, 
White  non-Hispanic,  and  other  non-Hispanic). 
Collapsing  rules  specified  grouping  of  cells 
together  across  age,  sex,  and  race/eth- 
nicity combinations  to  include  at  least  20 
P-sample  cases  in  each  application  of  (5.3). 


5.D.5.  Assumptions  of  the 
Dual-System  Estimator  in  PEP 

Among  others,  Seltzer,  Marks,  and  Krotki6 
and  Wolter7  have  enumerated  the  assump- 
tions of  the  general  dual-system  estimator. 
The  specific  assumptions  underlying  appli- 
cation of  (5.3)  to  the  PEP  are  as  follows. 

(a)  The  number  of  distinct  persons  cor- 
rectly enumerated  in  the  correct 
ED  or  within  the  effective  P-sample 
area  of  search  and  who  are  recorded 
with  adequate  information  for  pur- 
poses of  matching  is  assumed  to 
be  estimated  by  Nc  minus  the  sum 
of  II  and  EE  within  each  of  the 
stratification  cells  employed  in  the 
dual-system  estimator. 


5C.  Chandrasekar,  and  W.  Edwards  Deming, 
"On  a  Method  of  Estimating  Birth  and  Death 
Rates  and  the  Extent  of  Registration,"  op.  cit. 

6Eli  S.  Marks,  William  Seltzer,  and  Karol  J. 
Krotki,  op.  cit. 

7Kirk  M.  Wolter,  "Some  Coverage  Error  Mod- 
els for  Census  Data,"  op.  cit. 
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(b)  For  each  complete  case,  the  com- 
bined effect  of  the  original  CPS 
interview  and  the  followup  inter- 
view, if  necessary,  is  assumed  to 
have  resulted  in  the  information 
necessary  for  matching  to  the 
census,  i.e.  adequately  represented 
name  and  demographic  character- 
istics and  geographic  information 
on  Census  Day  address  sufficient 
to  define  a  P-sample  area  of  search 
containing  the  correct  ED. 

(c)  Whenever  adequate  information  was 
judged  to  be  available  in  the 
P-sample  for  purposes  of  match- 
ing, the  clerical  matching  is  assumed 
to  have  occurred  without  error, 
neither  falsely  matching  cases  that 
should  not  have  matched,  nor 
failing  to  match  cases  that  should. 

( d )  The  assumptions  about  missing  data 
in  the  P  sample  and  the  nonre- 
sponse  adjustments  in  which  the 


assumptions  are  reflected  yield  esti- 
mates Np  and  M  representing  the 
effect  of  matching  to  the  census,  if 
matching  had  been  possible  for  the 
entire  population  represented  by 
CPS  in  the  absence  of  missing  data 
problems. 


(e)  Within  each  stratification  cell,  the 
underlying  match  rate  estimated 
by  M/Np  is  essentially  identical  (ig- 
noring finite  population  effects)  to 
the  rate  (NC-EE-II)/N  at  which  the 
census  correctly  captures  unique 
individuals  within  their  P-sample  area 
of  search. 


The  last  of  these  assumptions  repre- 
sents a  general  notion  that  census  cover- 
age and  CPS  coverage  are  statistically 
independent  processes.  Because  the  given 
population  is  finite,  exact  statistical  inde- 
pendence generally  could  not  occur  for  a 


given  realization  of  the  census.  Wolter8 
and  others  have  given  more  precise  state- 
ments of  the  last  assumption  through  super- 
population  models  considering  the  realiza- 
tion of  the  census  to  be  a  random  variable. 
Similar  motivation  for  PEP  would  appear 
possible  but  require  considerable  exten- 
sion to  represent  the  complex  nature  of 
CPS  and  census  coverage.  Alternatively, 
this  last  assumption  can  be  viewed  in 
practical  terms  as  a  simple  statement  about 
the  approximate  equality  of  proportions, 
namely,  that  the  CPS  universe  within  a 
stratification  cell  provides  an  estimate  of 
the  capture  rate  of  the  census  with  negli- 
gible error. 

Specific  methodological  issues  related 
to  the  suitability  of  these  assumptions  for 
PEP  are  discussed  in  the  next  chapter. 


8Kirk   M.   Wolter,    "Some   Coverage   Error 
Models  for  Census  Data,"  op.  cit. 
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6.A.  OVERVIEW 

Section  D.5  of  the  previous  chapter  listed 
five  assumptions  underlying  the  applica- 
tion of  dual-system  estimation  to  the  PEP. 
In  this  chapter,  specific  discussion  is  devoted 
to  how  each  of  these  assumptions  failed  or 
may  have  failed.  Most  of  the  following 
sections  summarize  an  issue  or  analysis 
that  is  presented  in  more  detail  in  the 
PERM  series  or  another  source. 

The  presentation  in  this  chapter  focuses 
first  on  overriding  issues.  Section  6. B  exam- 
ines the  question  of  matching  and  possible 
sources  of  matching  error,  since  matching 
is  the  critical  operation  in  dual-system  esti- 
mation. A  discussion  of  the  problem  of 
missing  data  in  the  P  and  E  samples  fol- 
lows next:  missing  data  represented  a  key 
issue  in  the  interpretation  of  the  PEP. 

The  later  sections  of  the  chapter  treat 
more  specialized  topics.  Section  6.E  con- 
cerns possible  errors  in  matching  persons 
who  moved  between  Census  Day  and  the 
CPS  interview.  Section  6.F  evaluates  evi- 
dence on  whether  inclusion  in  CPS  influ- 
enced the  sampled  person's  chances  of 
inclusion  in  the  census.  Section  6.G  dis- 
cusses possible  errors  in  E-sample  data 
obtained  from  Post  Office  respondents, 
and  section  6.H  lists  some  other  possible 
sources  of  error. 

These  sections  provide  a  review  of  each 
of  the  five  assumptions  listed  in  section 
5. D.5.  The  first  assumption  concerned  Nc- 
ll-EE  as  an  estimate  of  matchable  persons 
correctly  captured  by  the  census.  Section 
6.D  discusses  the  importance  of  the  treat- 
ment of  missing  E-sample  data  in  the  esti- 
mation of  EE,  overall  erroneous  enumera- 
tions. Section  6.G  describes  the  difficulty 
in  measurement  of  one  specific  compo- 
nent of  the  erroneous  enumerations. 

The  second  assumption  stated  the  require- 
ment that  adequate  information  be  avail- 
able for  purposes  of  matching  for  cases 
classified  as  complete  in  the  P  sample. 


Section  6.E  examines  the  particular  diffi- 
culty posed  by  movers  in  obtaining  an 
adequate  Census  Day  address. 

Section  6.B  deals  with  the  third  assump- 
tion, that  matching  occurred  without  error. 

The  fourth  assumption  required  that 
the  missing  data  assumptions  correctly 
represent  the  outcome  of  attempting  to 
match  incomplete  P-sample  cases  to  the 
census  if  instead  adequate  information  had 
been  available  for  matching.  Section  6.C 
lists  the  major  categories  of  missing  data 
in  the  P  sample  and  states  alternative 
assumptions  and  their  possible  limitations. 

Section  6.F  illustrates  one  means  by 
which  the  independence  assumption  may 
have  been  violated. 

Section  6.H  concludes  by  reviewing 
the  assumptions  and  mentioning  additional 
possible  methodological  limitations. 

6.B.  MATCHING  ERRORS 

The  third  assumption  listed  in  section  D.5 
of  the  previous  chapter  was  that  clerical 
matching  occurred  without  error  for  all 
P-sample  cases  judged  to  have  adequate 
information  for  matching.  Two  types  of 
errors  were  assumed  not  to  have  occurred: 
false  matches  of  nonmatching  cases  and 
false  nonmatches  of  matching  cases. 

False  matches  of  nonmatching  cases 
may  be  divided  into 

1.  instances  in  which  a  match  of  a  P- 
sample  case  was  made  erroneously 
to  the  enumeration  of  another  per- 
son, but  a  match  to  the  actual  enu- 
meration should  have  been  made  instead, 
and 

2.  instances  in  which  no  match  should 
have  been  made. 

The  former  case  is  not  serious  since  the 
case  would  have  been  correctly  classified 
as  a  match  to  the  census.  In  the  second 
case,  however,  the  number  of  nonmatches 
in  the  census  becomes  understated. 


False  nonmatches  to  the  census,  on  the 
other  hand,  have  the  effect  of  overestimat- 
ing the  nonmatch  rate.  Because  of  the 
sometimes  difficult  nature  of  the  matching 
work,  false  nonmatches  probably  repre- 
sent a  greater  concern  than  false  matches. 

The  design  of  the  matching  operation 
included  a  number  of  quality  control  pro- 
cedures that  attempted  to  limit  both  types 
of  error.  To  prevent  false  matches,  match- 
ing rules  were  quite  strict  at  the  prelimi- 
nary stages  and  referred  more  difficult 
cases  to  higher  level  professional  staff.  For 
example,  the  first  attempt  required  an  exact 
match  on  name,  date  of  birth,  and  at  least 
one  other  demographic  characteristic.  Suc- 
cessive stages  of  matching  permitted  more 
flexibility  but  remained  within  guidelines. 
A  quality  check  followed  each  match.  PERM 
1 30  discusses  the  levels  of  P-sample  match- 
ing in  greater  detail. 

Prevention  of  false  nonmatches  rested 
primarily  on  redundancy.  Cases  judged  to 
have  adequate  information  for  matching 
actually  went  through  several  attempts  at 
matching,  often  as  many  as  five  or  six,  if 
necessary,  before  being  declared  a  non- 
match  to  the  census.  For  a  given  case, 
each  separate  attempt  to  match  was  almost 
always  performed  by  a  different  staff  mem- 
ber. 

In  spite  of  its  central  importance  to  the 
study,  only  a  limited  amount  of  quantifi- 
able information  exists  on  the  quality  of 
matching.  Cowan1  reported  on  a  study  of 
PEP  matching  using  professional  staff  not 
otherwise  involved  in  the  matching  to  rematch 
independently  a  sample  of  PEP  cases.  Rules 
for  matching  were  not  strictly  specified 
but  approximated  those  used  in  the  final 
levels  of  P-sample  matching.  The  sample 
for  the  study  was  drawn  disproportion- 
ately from  cases  classified  as  nonmatches 


1  Charles  D.  Cowan,  Memorandum  for  Charles 
D.  Jones,  Chief,  Statistical  Methods  Division; 
Subject:  Results  of  a  Box  Search  Experiment  for 
PEP,  U.S.  Bureau  of  the  Census,  March  27, 
1981. 
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in  PEP.  Among  cases  classified  as  matches 
in  PEP,  but  not  so  identified  to  the  staff  of 
the  study,  approximately  10  percent,  12 
out  of  114,  were  not  matched  in  the 
study.  This  high  nonmatch  rate  for  previ- 
ously matched  cases  may  have  been  a 
consequence  of  the  advantage  due  to  redun- 
dancy in  the  original  effort  compared  to 
the  single  matching  attempt  in  the  study. 
Conversely,  the  study  staff  matched  almost 
5  percent,  20  out  of  455,  of  cases  classi- 
fied as  nonmatches  in  PEP.  This  error  rate, 
although  not  extremely  high,  would  imply 
some  upward  bias  in  the  nonmatch  rate,  if 
the  rate  of  false  matches  were  actually 
negligible. 

6.C.  MISSING  DATA  IN  THE 
P  SAMPLE 


6.C.1 
Data 


Principal  Types  of  Missing 


The  P  sample  contributed  the  factor  Np/M, 
the  reciprocal  match  rate  to  the  census,  to 
the  capture-recapture  estimator  (5.3)  described 
in  section  5.D.  The  formulation  of  this 
capture-recapture  model  presupposes  all 
P-sample  cases  to  be  classified  either  as 
"matched"  or  "nonmatched."  The  con- 
duct of  the  PEP  resulted  in  a  substantial 
number  of  P-sample  cases  with  incom- 
plete outcomes  in  the  matching,  however. 
These  cases  came  to  be  known  as  "unre- 
solved cases."  How  these  incomplete  data 
are  treated  with  respect  to  the  capture 
recapture  model  has  major  implications  in 
the  interpretation  of  the  PEP  results.  The 
discussion  in  this  section  distinguishes  five 
major  categories  of  missing  data  in  the  P 
sample: 

(a)  those  household  noninterviews  in 
the  CPS  for  which  matching  was 
not  attempted,  or  for  which  any 
results  of  attempted  matching  were 
set  aside; 

(b)  persons  in  noninterview  households 
in  the  April  CPS  with  a  presumed 
Census-Day  address,  who  were  not 
matched  to  the  census,  and  for 
whom  no  followup  was  ever  at- 
tempted; 

(c)  incomplete  followup  interviews  for 
persons  not  matched  to  the  census 
in  the  initial  matching  effort; 


(d)  persons  with  completed  followup 
interviews  for  whom  the  ED  appro- 
priate for  the  Census-Day  address 
could  not  be  ascertained;  and 

(e)  a  residual  category  of  remaining 
sources  of  missing  data. 

This  section  briefly  describes  each  of 
the  first  four  sources  of  missing  data. 
PERM  123  provides  a  more  detailed  dis- 
cussion, including  description  of  the  resid- 
ual category. 

The  household  noninterviews  that  occur 
in  the  conduct  of  the  monthly  CPS  repre- 
sent a  principal  source  of  incomplete  data 
for  PEP.  The  5.3  percent  of  the  occupied 
housing  units  in  sample  but  not  interviewed 
in  the  August  CPS  remained  as  incomplete 
cases  in  the  PEP. 

Household  noninterviews  constituted  a 
slightly  smaller  proportion,  4.4  percent,  of 
the  April  CPS  sample.  Two  different  treat- 
ments of  this  group  were  considered  in  the 
analysis.  One  was  to  treat  all  CPS  house- 
hold noninterviews  as  incomplete  data.  As 
described  in  section  C  of  chapter  5,  the 
alternative  treatment  of  them  was  to  con- 
sider information  from  the  March  or  May 
CPS  on  their  household  composition  for 
purposes  of  matching  to  the  census.  Approx- 
imately 72  percent  of  the  April  CPS  nonin- 
terview households  were  included  in  this 
matching,  leaving  only  1 .2  percent  of  the 
April  PEP  as  complete  household  noninter- 
views. Cases  that  were  matched  to  the 
census  were  accepted  as  complete  data 
under  this  alternative.  Cases  not  matching 
were  considered  incomplete  and  included 
in  a  separate  procedure  described  in  the 
next  subsection. 

In  addition  to  household  noninterviews 
from  the  CPS,  several  other  circumstances 
led  to  incomplete  data  in  the  P  sample. 
Two  basic  situations  predominated,  how- 
ever. One  of  these  pertained  to  incomplete 
followup  interviews.  When  CPS  cases  under- 
went the  initial  clerical  match  without  a 
successful  outcome,  they  were  assigned 
to  a  followup  interview.  For  many,  the 
interview  was  incomplete,  generally  because 
the  assigned  interviewer  was  unable  to 
contact  the  designated  respondent.  In  some 
cases,  unfortunately,  the  interviewer  accepted 
information  from  a  respondent  ineligible 
under  the  rules  for  followup  without  prop- 
erly attempting  to  reach  the  appropriate 
respondent;  these  cases  were  also  classi- 
fied as  incomplete.  Although  the  followup 


design  included  provision  to  obtain  the 
current  addresses  of  respondents  who  had 
moved  in  order  to  attempt  to  contact  and 
to  interview  them  there,  this  effort  also 
was  only  a  partial  success.  Overall,  approx- 
imately 22  percent  of  the  assigned  followup 
interviews  for  the  April  CPS  sample  were 
incomplete.  The  corresponding  rate  for  the 
August  CPS  was  19  percent.  Incomplete 
followup  interviews  represented  2.6  per- 
cent of  the  total  April  sample  and  2.8 
percent  of  the  August. 

Subsequent  analysis  of  the  PEP  data 
was  performed  in  conjunction  with  data 
collected  by  the  CPS  in  later  months  for 
the  same  sampled  housing  units  to  deter- 
mine the  extent  to  which  this  high  nonre- 
sponse  may  have  been  due  to  moving.  The 
results,  presented  in  PERM  1 24,  indicated 
that  the  predominant  difficulty  in  complet- 
ing followup  interviews  was  that  respon- 
dents had  moved  between  the  original 
April  or  August  1 980  CPS  interview  and 
the  time  of  PEP  followup  generally  6  months 
to  a  year  later. 

A  second  important,  although  smaller, 
class  of  cases  represented  persons  for 
whom  a  followup  interview  had  been  ob- 
tained, but  for  whom  the  resulting  infor- 
mation on  the  correct  Census  Day  address 
was  inadequate  to  provide  a  basis  for  a 
match  to  the  census.  In  a  few  instances, 
these  persons  lived  at  the  same  address  on 
Census  Day  as  the  CPS  sample  address, 
but  the  information  obtained  on  the  loca- 
tion of  the  CPS  address  with  respect  to  the 
geographic  boundaries  in  the  1 980  census 
was  insufficient.  Almost  exclusively,  how- 
ever, these  incomplete  cases  were  "mov- 
ers" reported  to  have  a  Census-Day  address 
different  from  the  CPS  sample  address.  In 
some  cases  respondents  refused  to  give  or 
reported  not  knowing  the  correct  Census- 
Day  address.  In  other  instances,  the  followup 
interviewer  may  have  believed  that  the 
reported  address  was  satisfactory,  but  it 
later  proved  inadequate  to  determine  the 
precise  location  when  attempting  to  match 
to  the  census. 

Incomplete  followup  cases  and  cases 
with  insufficient  geographic  information 
constituted  the  two  primary  contrasting 
problems  in  missing  data  for  interviewed 
households.  Other  missing  data  situations 
also  arose,  but  each  of  these  other  situa- 
tions was  treated  as  analogous  to  one  of 
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these  two  primary  situations  of  missing 
data.  PERM  123  describes  these  other 
situations  in  detail. 


6.C.2.  Treatment  of  Missing  Data 

Matching  studies  of  undercoverage  in  ear- 
lier censuses  also  confronted  problems  of 
missing  data.  While  matching  most  cases 
to  the  census  and  identifying  a  group  of 
confirmed  nonmatches,  these  studies  were 
also  left  with  a  residual  category  of  cases 
that  remained  unmatched  to  the  census 
but  lacked  sufficient  confirming  evidence 
for  an  unambiguous  classification  as  a 
census  miss.  Typically,  the  approach  taken 
was  to  omit  the  residual  cases  from  the 
analysis,  thus  basing  the  estimates  only 
upon  cases  that  could  be  firmly  classified 
as  matched  or  missed.  Results  from  this 
approach  applied  to  the  April  P  sample  are 
presented  in  chapter  7  as  one  of  the  alter- 
native assumptions  about  missing  data. 

Using  only  completed  cases  to  form  the 
dual-system  estimates  in  effect  assumes 
that  incomplete  cases  would  have  the  same 
match  rate  to  the  census  as  complete 
cases.  To  the  extent  that  missingness  may 
be  associated  with  the  ability  to  match  to 
the  census,  analysis  of  only  complete  cases 
would  be  biased.  The  majority  of  the  P- 
sample  estimates  in  this  report  instead 
employ  a  model  for  the  relationship  between 
the  incomplete  cases  and  the  match  rate. 
To  the  extent  that  this  model  also  may 
have  failed  to  represent  correctly  the  rela- 
tionship between  missingness  and  match 
rate  to  the  census,  the  resulting  estimates 
would  again  be  biased.  A  further  discus- 
sion of  the  properties  and  potential  limita- 
tions of  the  model  for  missing  data  is 
included  in  PERM  123.  This  section  will 
describe  how  the  model  was  implemented 
and  the  nature  of  the  underlying  assump- 
tions. 

The  implementation  of  the  model  used 
a  combined  strategy  of  incorporating  some 
of  the  adjustments  for  missing  data  into 
the  survey  weights  and  imputing  match 
status  to  the  remaining  cases  with  missing 
data  on  the  basis  of  completed  cases  judged 
to  be  similar. 

A  common  method  for  compensating 
for  complete  nonresponse  is  through  weight- 
ing adjustments,  in  which  the  weights  of 
nonresponse  cases  are  proportionally  redis- 
tributed among  the  weights  of  the  other 
cases.  For  example,  in  the  estimation  of 


monthly  labor  force  characteristics  in  CPS, 
the  sample  weights  of  noninterview  house- 
holds are  proportionally  redistributed  among 
interviewed  households  through  a  nonin- 
terview adjustment.  The  adjustment  is  applied 
separately  within  racial  and  geographic 
groupings.  In  effect,  the  adjustment  assumes 
that  noninterviewed  households  within  the 
racial  and  geographic  cells  have  the  same 
characteristics  on  average  as  interviewed 
households. 

The  treatment  in  PEP  of  noninterview 
households  in  the  August  CPS  followed 
this  approach  of  applying  adjustments  to 
the  weights  of  interviewed  households  within 
racial  and  geographic  cells.  In  this  case, 
the  implicit  assumption  was  that  noninter- 
viewed August  households  within  racial 
and  geographic  cells  had  the  same  match 
rate  to  the  census  as  interviewed  house- 
holds. 

One  treatment  of  the  April  CPS  nonin- 
terviews  used  a  household  noninterview 
weighting  adjustment,  in  the  same  manner 
as  the  August  PEP,  for  all  April  CPS  non- 
interviews.  Again,  the  implicit  assumption 
was  that  April  noninterview  households 
had  the  same  match  rate  to  the  census 
within  racial  and  geographic  groups  as 
households  interviewed  in  the  April  CPS. 

In  the  alternative  treatment  of  the  April 
CPS  noninterviews,  the  use  of  March  or 
May  information  on  household  composi- 
tion enabled  most  of  these  cases  to  be 
successfully  matched  to  the  census.  Those 
matching  to  the  census  were  accepted  as 
legitimate  matches,  while  those  for  which 
the  attempt  to  match  failed  were  treated 
as  incomplete  data  and  included  in  the 
imputation  procedure  to  be  described  next. 

Most  of  the  remaining  incomplete  cases 
received  a  match  status  through  imputa- 
tion, which  involved  assigning  the  match 
status  to  incomplete  cases  from  similar 
complete  cases.  Generally  speaking,  impu- 
tation is  often  used  for  item  nonresponse; 
for  example,  imputation  was  employed  in 
the  1980  census  for  this  purpose.  The 
method  of  imputation  for  the  PEP  depended 
on  specific  assumptions  about  the  nature 
of  the  missing  data.  The  high  nonresponse 
rate  from  the  followup  was  viewed  as  the 
consequence  of  attempting  to  interview  a 
mobile  population  after  six  months  to  a 
year.  Most  CPS  persons  actually  in  the 
census  were  matched  in  the  initial  attempt 
and  so  were  immediately  classified  as  com- 
plete matching  cases.  Only  those  enumer- 
ated persons  not  initially  located  were  at 


risk  of  becoming  missing  cases  as  a  con- 
sequence of  followup  noninterview.  On 
the  other  hand,  none  of  the  true  census 
misses  would  have  been  classified  as  com- 
plete from  the  initial  matching  attempt; 
instead,  this  group  should  have  been  entirely 
sent  to  followup.  Because  of  this  design, 
all  census  nonmatches  were  at  risk  of 
becoming  nonresponse  cases  in  followup, 
while  only  approximately  10  percent  of 
the  total  true  census  matches  were  at  risk. 
Consequently,  if,  among  followup  cases, 
incompleteness  in  the  followup  interview 
was  independent  of  true  census  match 
status,  then  the  population  of  complete 
cases— cases  initially  matched  and  cases 
with  complete  followup  information— would 
disproportionately  include  enumerated  per- 
sons, and  the  population  of  incomplete 
cases— those  requiring  followup  but  miss- 
ing complete  followup  information— would 
disproportionately  include  missed  persons. 

In  the  imputation  procedure  employed 
for  the  majority  of  PEP  estimates,  cases 
with  incomplete  followup  interviews  were 
assumed  similar  to  cases  that  had  been 
sent  to  followup  but  that  had  complete 
followup  interviews.  The  cases  with  incom- 
plete followup  interviews  were  therefore 
assumed  to  be  like  a  specialized  group, 
since  cases  with  complete  followup  inter- 
views represented  only  approximately  9 
percent  of  the  original  P  sample.  This  pro- 
cedure reflects  the  assumption  that,  for 
those  cases  assigned  to  followup,  nonre- 
sponse was  independent  of  census  cover- 
age. It  may  be  argued,  however,  that  non- 
response  and  census  coverage  may  have 
been  associated.  Indeed,  some  alternative 
sets  of  PEP  estimates  in  effect  assume 
that  cases  with  incomplete  followup  inter- 
views resembled  the  complete  cases  in  the 
P  sample  as  a  whole,  including  the  large 
number  of  cases  matched  to  the  census  in 
the  initial  match.  These  issues  are  dis- 
cussed further  in  PERM  1 23. 

In  addition  to  the  assumption  that  non- 
respondents  during  followup  were  gener- 
ally similar  to  completed  followup  cases, 
the  imputation  procedure  also  reflected 
the  status  of  the  match  before  followup, 
and  race/ethnicity  and  other  demographic 
and  geographic  characteristics.  These  remain- 
ing characteristics  considered  in  the  impu- 
tation had  a  relatively  modest  effect  on  the 
overall  level  of  the  resulting  imputations, 
as  shown  in  PERM  123. 

In  the  alternative  treatment  of  April 
CPS  noninterviews,  cases  with  household 
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composition  established  from  the  March 
or  May  interview  but  not  matched  to  the 
census  were  treated  as  approximately  anal- 
ogous to  cases  with  incomplete  followup 
interviews,  in  the  sense  that  an  initial  attempt 
to  match  failed  and  the  information  from  a 
followup  was  not  obtained.  The  analogy  is 
imperfect,  however,  because  the  principal 
group  of  incomplete  followup  interviews 
represented  unsuccessful  attempts  to  inter- 
view, whereas  no  followup  was  attempted 
for  nonmatching  persons  in  nonrespond- 
ing  households  in  the  April  CPS.  Nonethe- 
less, this  group  received  imputations  by 
the  same  means  as  incomplete  followup 
cases. 

Cases  with  incomplete  geographic  infor- 
mation represented  a  substantively  differ- 
ent situation.  Although  many  incomplete 
followup  cases  representing  true  census 
omissions  had  probably  been  searched  for 
without  success  in  the  geographically  cor- 
rect ED's  before  the  followup,  few  if  any 
of  the  cases  with  incomplete  geographic 
information  were  ever  searched  in  their 
correct  ED.  For  this  group,  an  alternative 
approach  to  the  problem  of  missing  data 
was  employed.  Again,  the  approach  was 
based  upon  imputation  and  considered 
whether  the  cases  were  reported  as  mov- 
ers, since  most  cases  with  incomplete 
geographic  information  were  movers.  Unlike 
the  imputation  for  incomplete  followup 
cases,  the  imputation  for  those  with  incom- 
plete geographic  information  did  not  restrict 
the  comparison  to  complete  followup  cases 
only.  In  other  words,  movers  with  incom- 
plete geographic  information  were  matched 
to  movers  with  complete  information,  and 
nonmovers  with  incomplete  geographic  infor- 
mation were  matched  to  nonmovers  with 
complete  information. 

These  two  different  approaches  to  miss- 
ing data  are  based  upon  a  causal  model  for 
nonresponse.2  PERM  123  describes  the 
underlying  model  reflected  in  the  imputa- 
tion procedure,  including  the  interdepen- 
dence between  these  two  types  of  nonre- 
sponse. 


2Robert  E.  Fay  and  Charles  D.  Cowan,  "Missing 
Data  Problems  in  Coverage  Evaluation  Stud- 
ies," Proceedings  of  the  Section  on  Survey 
Research  Methods,  American  Statistical  Asso- 
ciation: Washington,  DC,  1983,  pp.  158-163; 
and  Robert  E.  Fay,  "Causal  Models  for  Patterns 
of  Nonresponse,"  Journal  of  the  American  Sta- 
tistical Association,  Vol.  81  (June  1986),  pp. 
354-365. 


As  mentioned  earlier,  several  other,  less 
major  categories  of  incomplete  data  in  the 
P  sample  resulted  from  the  PEP  opera- 
tions. These  additional  categories  and  their 
treatment  are  discussed  in  detail  in 
PERM  123. 

To  summarize,  for  the  analysis  based 
upon  the  April  CPS  interviewed  house- 
holds only,  the  household  noninterview 
rate  of  4.4  percent  may  be  combined  with 
a  rate  of  2.6  percent  of  the  interviewed 
persons  who  had  incomplete  followup  inter- 
views and  a  1 .4  percent  rate  of  incomplete 
data  for  other  reasons.  The  total  of  these 
household  and  person  rates,  8.4  percent, 
represents  a  summary  measure  of  incom- 
plete data  for  this  analysis. 

By  attempting  to  match  April  CPS  non- 
interviews  with  adequate  information  on 
the  household  composition,  the  household 
noninterview  rate  drops  to  1.2  percent. 
Partially  offsetting  this,  however,  is  the 
number  of  cases  not  matched  that  must 
be  considered  incomplete  because  no  fol- 
lowup interview  had  ever  been  attempted. 
The  rate  of  incomplete  data  on  a  person 
basis  is  4.3  percent,  giving  a  combined 
household  and  person  total  of  5.5  percent. 

Finally,  the  5.3  percent  of  August  house- 
holds not  interviewed  in  CPS  may  be  added 
to  the  person  rate  of  2.8  percent  for  incom- 
plete followup  interviews  and  1.6  percent 
from  other  sources,  giving  a  total  of  9.7 
percent. 

Several  sections  of  this  report  examine 
issues  with  respect  to  twelve  different 
sets  of  estimates.  Variation  among  these 
different  sets  of  estimates  serves  to  illus- 
trate a  range  of  possible  interpretations  of 
the  PEP  estimates,  in  part  due  to  the  prob- 
lems of  interpreting  missing  data  in  the  P 
sample.  Most  of  these  estimates  employ 
the  imputation  procedures  just  outlined. 
The  alternative  approach  of  using  only  the 
complete  cases  without  imputation  is  incor- 
porated in  three  of  these  sets.  PERM  1 23 
further  discusses  the  potential  limitations 
of  the  imputation  model. 

6.D.  MISSING  DATA  IN  THE 
E  SAMPLE 

6.D.1.  Types  of  Missing  Data 

As  stated  in  section  C  of  the  previous 
chapter,  the  PEP  E  sample  was  selected 
from  the  1 980  census  to  estimate  geoco- 
ding  errors  in  the  census,  definitionally 


incorrect  enumerations,  and  duplications. 
The  survey  procedures  for  estimating  these 
three  components  of  overenumeration  dif- 
fered considerably  by  component.  Simi- 
larly, quite  different  problems  of  missing 
data  arose  for  each  component. 

There  were  four  principal  types  of  incom- 
plete data  in  the  E  sample. 

(a)  In  a  small  proportion  of  cases,  the 
search  to  measure  within-ED  dupli- 
cations was  not  performed. 

(b)  Enumerators  could  not  locate  the 
housing  units  corresponding  to  some 
sampled  E-sample  enumerations.  In 
these  and  some  other  cases,  the 
correctness  of  census  geocoding 
could  not  be  determined. 

(c)  Because  of  practical  difficulties  dis- 
cussed in  this  section,  some  between- 
ED  duplicates  are  not  included  in 
the  estimates. 

(d)  There  was  a  substantial  incidence 
of  interview  nonresponse  resulting 
in  an  inability  to  determine  if  the 
original  census  enumerations  were 
definitionally  correct. 

These  different  sources  of  missing  data 
are  described  further  in  this  section. 

For  the  measurement  of  duplications 
within  ED's,  a  50-percent  subsample  was 
selected  from  the  total  E  sample  for  the 
within-ED  duplicate  search.  The  entire  ED 
was  searched  to  find  duplicate  enumera- 
tions of  the  subsampled  households.  For 
less  than  0. 1  percent  of  these  cases,  this 
search  was  not  performed  or  was  mistak- 
enly performed  for  a  household  that  had 
not  been  sampled  as  part  of  the  subsample 
instead  of  the  subsampled  household.  Thus, 
there  is  a  small  amount,  0.1  percent,  of 
missing  data  on  duplications  within  ED's. 

The  sampled  households  were  assigned 
to  E-sample  interviewers.  Part  of  the  inter- 
viewer's responsibilities  for  each  case  was 
to  indicate  on  a  map  the  actual  location  of 
the  unit.  Although  this  operation  was  gen- 
erally conducted  in  conjunction  with  the 
E-sample  household  interview,  the  map 
spotting  required  only  identification  of  the 
census  housing  unit  without  further  coop- 
eration from  respondents.  Nonetheless,  inter- 
viewers were  unable  to  find  approximately 
0.3  percent  of  the  assigned  units.  This  and 
other  reasons  contributed  to  an  overall 
nonresponse  rate  of  almost  1 .6  percent  for 
correctness  of  geocoding. 
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As  discussed  in  section  C  of  the  previ- 
ous chapter,  the  extended  search  in  the  P 
sample  among  more  than  one  ED  forced 
the  E-sample  definition  of  geocoding  error 
to  reflect  the  extended  search.  As  a  sec- 
ondary consequence,  duplicate  enumera- 
tions between  ED's  in  the  same  area  of 
search  should  also  have  been  included  as 
erroneous  enumerations.  For  reasons  of 
expediency  during  the  1 981  processing  of 
the  PEP,  only  specific  cases  were  checked 
for  duplications  between  ED's.  It  was  rec- 
ognized at  the  time  that  the  subset  on 
which  the  check  was  performed  did  not 
properly  include  all  the  possibilities  for 
between-ED  duplications.  Later,  a  more 
complete  check  was  performed  with  the 
PEP  E  sample  as  part  of  the  Housing  Unit 
Coverage  Study  (HUCS).  This  study  uncov- 
ered more  between-ED  duplicates  than  the 
original  PEP  between-ED  duplicate  check. 
This  difference  arose  simply  from  check- 
ing more  cases  in  HUCS  than  in  PEP. 

Information  is  available  on  most  of  the 
duplicates  uncovered  by  HUCS.  PERM  1 1 9 
presents  some  characteristics  of  this  group, 
although  the  results  still  omit  some  of  the 
duplicates  uncovered  by  HUCS.  None  of 
these  HUCS  findings  are  reflected  in  the 
dual-system  estimates  presented  in  this 
report.  This  understatement  of  duplicates 
inflates  the  dual-system  estimates  by  between 
0.1  and  0.2  percent,  compared  to  the 
dual-system  estimates  that  would  have 
resulted  from  full  use  of  the  HUCS  find- 
ings. Since  these  errors  are  generally  mod- 
est relative  to  other  limitations  of  PEP, 
revised  estimates  were  not  calculated. 

The  determination  of  whether  the  per- 
sons enumerated  in  the  census  fully  satis- 
fied the  definition  of  correct  enumeration 
required  information  from  respondents.  The 
original  census  household  was  the  first 
source  at  which  contact  was  attempted. 
For  about  0.1  percent  of  the  sample  in 
which  the  original  household  refused  to  be 
interviewed,  the  procedures  directed  the 
interviewer  not  to  attempt  to  acquire  any 
further  information.  As  discussed  in  sec- 
tion C  of  chapter  5,  if  the  original  house 
hold  had  moved  away  or  was  temporarily 
absent,  however,  the  E-sample  interview- 
ers were  instructed  to  obtain  information 
from  neighbors,  rental  agencies,  or  other 
knowledgeable  sources.  If  no  such  sources 
were  available  or  knew  the  status  of  the 
census  household,  then  the  E-sample  inter- 
viewers were  directed  to  seek  information 
from  the  post  office  as  a  last  resort.  Use  of 


other  sources  for  respondents  who  had 
moved  or  were  temporarily  away  served  to 
limit  the  overall  rate  of  household  noninter- 
views  to  roughly  1 . 1  percent,  lower  than 
the  typical  rates  of  household  noninter- 
views  for  most  Census  Bureau  surveys. 
Among  the  households  with  interviews, 
a  significant  proportion  of  cases  had  incom- 
plete data.  The  E-sample  questionnaire  was 
designed  to  determine  whether  a  person 
was  correctly  enumerated  through  a  series 
of  questions.  In  several  cases  the  inter- 
viewer apparently  failed  to  ask  all  pertinent 
questions  for  the  case.  In  other  instances, 
the  response  to  one  of  the  critical  ques- 
tions was  "Don't  know,"  again  prevent- 
ing an  unambiguous  determination  of 
whether  the  person  was  correctly  enumer- 
ated. Approximately  1.9  percent  of  the 
persons  in  households  for  which  a  partial 
or  complete  interview  had  occurred  had 
incomplete  information  on  definitional  cor- 
rectness of  enumeration. 


6.D.2.  Treatment  of  Missing  Data 

Different  strategies  were  employed  to  treat 
the  missing  data  in  the  E  sample.  For  cases 
missing  data  for  geocoding,  an  imputation 
procedure  was  used  to  supply  a  determi- 
nation on  the  correctness  of  geocoding  by 
matching  to  a  geographically  similar  com- 
plete case.  Few  cases  were  ever  imputed 
to  the  category  of  "incorrectly  geocoded," 
since  most  complete  cases  used  in  the 
imputation  were  determined  to  be  cor- 
rectly geocoded.  The  possibility  exists,  how- 
ever, that  many  incomplete  cases  lacked  a 
determination  for  geocoding  error  precisely 
because  they  were  incorrectly  geocoded 
in  the  census.  In  other  words,  census 
enumerations  with  geocoding  errors  may 
have  been  disproportionately  difficult  to 
locate  compared  to  census  enumerations 
in  the  correct  ED.  Under  this  latter  inter- 
pretation, the  effect  of  missing  data  on  the 
E-sample  estimates  may  have  been  to  under- 
state the  level  of  geocoding  error  even 
after  the  imputation  for  missing  data  had 
been  performed. 

No  adjustments  were  made  for  missing 
data  on  duplications.  This  decision  has 
relatively  minor  implications  for  the  mea- 
surement of  duplications  within  ED's. 

When  no  information  on  the  definitional 
correctness  of  enumeration  was  obtained 
for  households  correctly  geocoded  in  the 


census,  a  weighting  adjustment  was  em- 
ployed, as  described  in  PERM  126.  This 
adjustment  considered  demographic  and 
geographic  characteristics  of  persons  with 
out  any  information  from  the  E-sample 
interview. 

Cases  with  partial  interview  informa- 
tion for  the  E-sample  interview  varied  in 
the  extent  of  reported  information  avail- 
able. In  some  instances  the  recorded  infor- 
mation suggested  that  the  enumeration 
was  probably  correct.  For  example,  if  it 
was  established  that  the  person  lived  at 
the  address  on  census  day,  a  final  question 
asked  whether  the  person  had  any  other 
address.  The  typical  answer  was  "no."  If 
this  last  item  were  omitted,  the  enumera- 
tion was  not  established  as  correct,  even 
though  the  pattern  of  responses  implied  a 
strong  chance  of  correct  enumeration.  In 
other  cases,  the  patterns  of  responses 
were  instead  similar  to  those  for  complete 
cases  disproportionately  classified  as  erro- 
neous enumerations.  To  make  use  of  the 
partial  information,  an  imputation  proce- 
dure was  employed  that  matched  incom- 
plete cases  to  complete  cases  with  identi- 
cal answers  on  each  question  for  which 
the  incomplete  case  had  a  recorded  response. 
For  the  full  set  of  E-sample  data,  including 
responses  reported  by  the  post  office,  approx- 
imately 1.9  percent  required  imputation. 
Such  imputations  contributed  30  percent 
of  the  total  estimated  erroneous  enumera- 
tions, however.  This  high  rate  of  assign- 
ment to  the  status  of  erroneous  enumera- 
tion stemmed  from  many  incomplete  cases 
having  patterns  of  response  similar  to  com- 
plete cases  that  were  disproportionately 
classified  as  erroneously  enumerated.  The 
imputation  did  not  exclude  as  potential 
donors  any  complete  cases  by  design.  The 
patterns  of  partial  response  clearly  had  a 
strong  effect  on  the  resulting  imputations. 
The  patterns  of  response  to  the  E-sample 
questionnaire  and  the  method  of  imputa- 
tion are  described  in  more  detail  in  PERM 
126. 

6.E.  ERRORS  IN  CENSUS  DAY 
ADDRESSES  FOR  MOVERS 

6.E.1.  The  Problem  of  Collecting 
Census  Day  Address  from 
Movers 

The  April  and  August  samples  from  the 
CPS  selected  persons  according  to  where 
they  lived  during  the  latter  parts  of  April 
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and  August,  respectively.  For  the  "non- 
movers,"  who  were  the  largest  proportion 
of  each  sample,  the  CPS  address  was  also 
the  address  at  which  the  sample  persons 
should  have  been  enumerated  on  Census 
Day,  April  1,  1980.  The  "movers,"  who 
had  a  different  Census  Day  address,  formed 
an  important  proportion  of  the  sample, 
however,  particularly  in  August.  As  described 
earlier,  the  basic  design  of  the  PEP  was  to 
attempt  to  match  movers  at  their  Census 
Day  addresses. 

Establishing  the  correct  census  ED  in 
which  to  search  for  a  CPS  sample  person 
was  often  problematic.  The  difficulties  were 
especially  acute  for  movers,  since  there 
were  comparatively  far  more  resources 
available  to  establish  the  correct  ED's  for 
nonmovers.  CPS  interviewers  prepared  sketch 
maps  showing  the  location  of  the  CPS 
sample  before  any  matching  was  attempted. 
For  the  nonmovers  not  initially  matched  to 
the  census,  a  second,  generally  more  detailed, 
sketch  map  was  prepared  as  part  of  the 
followup  interview.  These  sketch  maps  for 
nonmovers  were  an  important  supplement 
to  the  address  information,  such  as  street 
address,  normally  recorded  in  the  conduct 
of  the  CPS. 

Except  for  a  very  small  number  of  cases, 
all  CPS  addresses  for  nonmovers  could  be 
assigned  to  a  census  ED,  especially  after 
"cleanup"  operations  conducted  in  1982. 
Movers  contributed  virtually  all  of  the  PEP 
cases  that  could  not  be  assigned  to  a 
census  ED.  In  some  cases,  respondents 
did  not  know  or  refused  to  give  their  Cen- 
sus Day  address.  In  many  instances,  how- 
ever, a  reported  address  proved  insuffi- 
cient to  establish  the  correct  ED  or  even  a 
manageable  group  of  ED's  to  search. 

In  addition  to  problems  of  missing  address, 
this  section  discusses  evidence  suggest- 
ing the  possibility  that  for  movers  a  sub- 
stantial fraction  of  the  reported  addresses 
considered  sufficiently  complete  to  search 
were  in  fact  incorrect  or  mistakenly  coded 
to  the  wrong  ED.  The  consequences  of 
such  errors  would  be  to  overestimate  sys- 
tematically the  nonmatch  rate  to  the  cen- 
sus for  movers.  Such  a  systematic  error 
would  in  turn  have  more  serious  conse- 
quences for  the  interpretation  of  the  August 
CPS  than  for  April. 

Nonmovers  in  August  had  an  estimated 
nonmatch  rate  to  the  census  of  approxi- 
mately 5  percent.  The  estimated  nonmatch 
rate  for  movers  was  in  excess  of  20  per- 
cent. Although  this  latter  figure  is  quite 


high  by  itself,  it  is  especially  so  considering 
that  it  represents  an  overall  rate  for  the 
entire  group  of  persons  moving  between 
Census  Day  and  late  August.  It  is  natural 
to  assume,  and  studies  of  other  censuses 
have  confirmed,  that  persons  moving  at  a 
time  quite  close  to  Census  Day  are  at 
greater  risk  of  being  omitted  from  the 
census  or  of  being  enumerated  at  a  subse- 
quent address  rather  than  at  their  correct 
Census  Day  address.  Any  connection  between 
moving  in  mid-  to  late  summer  and  census 
coverage,  however,  should  have  been  far 
weaker,  since  almost  all  persons  have  been 
enumerated  by  that  time.  Thus,  the  non- 
match  rate  in  excess  of  20  percent  repre- 
sents an  average  from  a  period  close  to  the 
census  date  (where  significant  differential 
coverage  could  easily  be  accounted  for)  to 
a  later  period  (where  a  nonmatch  rate 
substantially  different  from  5  percent  would 
not  be  expected). 


6.E.2.  The  Rotation  Design  of 
CPS 

The  CPS  sample  each  month  is  composed 
of  eight  rotation  groups,  each  a  separate 
probability  sample  of  the  civilian,  noninsti- 
tutional  population.  Housing  units  selected 
into  the  CPS  sample  are  interviewed  for 
four  months  in  succession,  omitted  from 
the  sample  for  eight,  and  then  reinstated 
for  four  final  months.  The  "month  in  sam- 
ple" of  a  CPS  household  refers  to  the 
number  of  times  the  housing  unit  has  been 
included  in  the  designated  sample.  Thus, 
the  fifth  month  in  sample  for  a  housing  unit 
occurs  one  year  after  its  initial  interview. 
Each  CPS  sample  comprises  eight  rotation 
groups  of  almost  identical  size,  where  one 
rotation  group  is  in  its  first  month  in  sam- 
ple, one  in  the  second,  etc. 

6.E.3.  Evidence  from  CPS 
Rotation  Groups  on  Reported 
Addresses  for  Movers 

PERM  1 24  presents  in  more  detail  an  anal- 
ysis attempting  to  investigate  indirectly 
the  quality  of  reported  addresses  for  mov- 
ers. By  taking  advantage  of  the  rotating 
design  of  the  CPS,  it  is  possible  to  deter- 
mine approximately  the  time  of  the  move 
through  comparisons  to  the  CPS  samples 
in  May,  June,  and  July  for  some  rotation 
groups  of  the  August  sample.  According 


to  this  approximate  dating,  persons  mov- 
ing close  to  the  time  of  the  census  show  a 
higher  nonmatch  rate  than  movers  moving 
later  in  the  summer.  On  the  other  hand, 
the  observed  differentials  are  quite  mod- 
est, and  the  estimated  nonmatch  rate  for 
movers  exceeds  20  percent,  even  for  those 
apparently  moving  between  the  July  and 
August  CPS  samples.  Although  the  evi- 
dence is  indirect,  it  suggests  that  much  of 
the  differential  between  movers  and  non- 
movers  is  due  to  problems  in  obtaining 
correct  addresses  and  corresponding  ED's 
for  movers.  The  data  are  consistent,  how- 
ever, with  the  existence  of  some  differen- 
tial undercoverage  for  movers  closer  to 
Census  Day.  PERM  124  includes  tables 
from  which  these  observations  have  been 
extracted.  A  second  analysis  based  upon 
the  April  CPS  also  appears  there,  and  sup- 
ports the  conclusion  that  the  nonmatch 
rates  for  August  movers  are  too  high. 


6.F.  CONDITIONING  OF  CENSUS 
COVERAGE  BY  CPS 

The  dual-system  estimator  for  PEP  assumes 
statistical  independence  of  census  and  CPS 
coverage  within  demographic  and  geographic 
cells.  One  of  the  ways  in  which  this  assump- 
tion may  fail,  however,  arises  from  possi- 
ble effects  of  the  CPS  itself  upon  attitudes 
and  behavior  of  sampled  CPS  households 
with  respect  to  the  census.  For  example, 
exposure  to  CPS  interviewing  procedures 
may  have  either  positively  or  negatively 
affected  respondents'  cooperation  with  the 
census.  Influence  of  this  sort,  termed  "con- 
ditioning" in  this  report  to  indicate  that 
exposure  to  CPS  may  effect  or  "condi- 
tion" census  response,  contradicts  the 
assumption  of  independence. 

A  direct  analysis  of  impact  of  the  CPS 
upon  census  response  is  not  available,  but 
the  rotation  design  of  the  CPS  affords  an 
indirect  assessment  of  possible  condition- 
ing. Each  rotation  group  is  a  probability 
sample  of  the  population  and,  therefore, 
estimates  of  any  characteristic  from  each 
rotation  group  should  agree  within  the 
bounds  of  random  variation  due  to  sam- 
pling. Each  of  the  rotation  groups  is  inter- 
viewed under  somewhat  different  circum- 
stances, however.  Rotation  groups  in  later 
months  in  sample  have  been  exposed  to  a 
progressively  cumulative  effect  of  inter- 
viewing by  CPS  interviewers.  The  survey 


58 


Chapter  6.  — Methodological  Limitations  of  the  PEP 


procedures  require  personal  visit  by  inter- 
viewers for  the  rotation  groups  in  the  first 
and  fifth  months  in  sample;  for  the  remain- 
ing six  months  in  sample,  the  telephone 
predominates  as  the  usual  method  of  data 
collection.  In  the  first  and  fifth  month,  CPS 
interviewers  are  required  to  obtain  a  listing 
of  the  members  of  the  household  from  the 
respondent,  but  in  other  months  they  sim- 
ply review  the  listing  from  the  previous 
month  with  the  respondent  to  record  any 
changes.  If  the  previous  household  has  left 
the  sampled  address,  interviewers  must 
obtain  a  listing  of  the  new  household. 

Anecdotal  evidence  suggested  two  spe- 
cific mechanisms  by  which  inclusion  in 
CPS  could  affect  census  coverage  differ- 
entially by  rotation  group  in  the  April  CPS. 
A  Census  Bureau  staff  member  issued  a 
memorandum  directing  CPS  interviewers 
to  encourage  response  to  the  census  and 
to  assist  respondents  in  completing  their 
census  mail-return  forms.  The  personal- 
visit  interviews  of  the  first  and  fifth  month 
in  sample  presumably  afforded  CPS  inter- 
viewers greater  opportunity  to  encourage 
and  assist  respondents  directly  with  their 
census  mail  return  forms  than  would  the 
CPS  telephone  interviews  predominating 
in  the  other  months.  Consequently,  this 
might  manifest  itself  through  apparently 
better  census  coverage  of  the  first  and 
fifth  months  in  sample  than  other  rota- 
tions. 

A  second  possible  effect  of  inclusion  in 
the  CPS  on  census  coverage  was  a  poten- 
tial for  confusion  between  participation  in 
CPS,  a  sample  survey  conducted  by  the 
Census  Bureau,  and  response  to  the  cen- 
sus itself.  In  the  followup  interview  of  CPS 
cases  not  initially  matched  to  the  census  in 
PEP,  several  respondents  reported  not  com- 
pleting their  census  forms  because  they 
thought  their  response  to  CPS  was  suffi- 
cient. This  confusion  presumably  would 
have  been  essentially  restricted  to  the  six 
rotation  groups  of  the  April  CPS  that  had 
also  been  interviewed  in  the  middle  and 
end  of  March,  just  before  they  received 
their  census  forms  by  mail  in  late  March. 
Thus,  these  persons  could  have  been  directly 
influenced  by  the  March  CPS  interview  in 
their  decision  to  complete  their  census 
mail  return  form  in  the  critical  first  two 
weeks  of  April  in  which  most  households 
responding  by  mail  complete  their  forms. 

In  fact,  the  pattern  predicted  by  each  of 
the  two  preceding  explanations,  that  the 
first  and  fifth  months  in  sample  would 


have  lower  than  average  nonmatch  rates, 
appears  in  the  April  data.  The  two  expla- 
nations have  different  interpretations  of 
the  bias,  however.  In  the  first,  CPS  inter- 
viewers' assistance,  concentrated  on  the 
first  and  fifth  rotation  groups,  led  to  a  bias 
towards  high  rates  of  match  to  the  census. 
In  the  second,  adverse  effects  of  inclusion 
in  the  March  CPS  caused  a  downward  bias 
in  the  match  rates  to  the  census  for  the 
remaining  six  rotation  groups. 

This  correspondence  between  the  ob- 
served relative  levels  of  the  nonmatch  rates 
by  rotation  group  and  the  predictions  made 
by  the  preceding  two  explanations  for  pos- 
sible conditioning  effects  suggests  that 
one  or  both  factors  did  indeed  affect  the 
PEP  data  in  April.  Whether  one  of  the  two 
factors  was  the  more  important  is  not 
completely  clear  from  this  analysis.  PERM 
129  presents  the  data  upon  which  these 
comparisons  have  been  made  and  further 
discusses  the  evidence  on  this  question, 
including  an  analysis  of  the  mail  response 
rates  of  the  separate  rotation  groups. 

Because  of  the  overlap  in  timing  between 
the  April  CPS  and  the  census,  effects  of 
conditioning  of  CPS  are  quite  plausible. 
Considerations  of  timing  do  not  suggest 
the  same  degree  of  possible  effects  of  the 
August  CPS  upon  census  coverage  as  in 
April.  The  May  CPS  sample,  in  mid-  to  late 
May,  was  the  earliest  sample  in  1 980  to 
include  any  of  the  rotation  groups  compris- 
ing the  August  sample.  The  May  CPS 
interviewing  occurred  after  the  census  enu- 
meration of  persons  was  largely  complete. 
Nevertheless,  part  of  the  census  enumer- 
ation still  remained  to  be  finished  during 
some  of  the  period  in  which  rotation  groups 
from  the  August  CPS  were  interviewed. 
Furthermore,  half  of  the  designated  sam- 
ple housing  units  in  the  August  CPS  had 
been  included  in  the  sample  during  1 979. 
Thus,  effects  of  conditioning  on  the  results 
for  the  August  CPS  are  certainly  possible 
but  not  as  directly  obvious  as  those  for 
April. 


6.G.  DATA  COLLECTED  FROM 
POST  OFFICES  IN  THE 
E  SAMPLE 

The  E  sample  was  responsible  for  includ- 
ing as  erroneous  enumerations  "curb- 
stoned"  cases  fabricated  during  followup 
by  some  census  enumerators,  contrary  to 
all  accepted  procedures.  (The  term  "curb- 


stoning"  refers  to  an  enumerator  making 
up  data  while  "sitting  on  a  curbstone," 
but  applies  generally  to  any  falsification  of 
data.)  The  identification  of  curbstoned  cases 
was  necessarily  quite  dependent  on  the 
quality  of  reporting  by  the  post  office. 

As  explained  in  the  previous  chapter, 
E-sample  interviewers  obtained  most  data 
on  the  correctness  of  census  enumera- 
tions from  occupants  of  the  original  cen- 
sus housing  units.  In  most  such  cases,  the 
respondent  was  a  member  of  the  original 
census  household,  but  in  some  instances 
the  respondent  was  a  member  of  a  replace- 
ment household  moving  into  the  housing 
unit  after  the  original  census  household 
had  left.  In  some  cases,  however,  no  mem- 
ber of  the  original  household  could  be 
reached  and  subsequent  occupants,  if  any, 
could  not  provide  information  about  the 
composition  of  the  Census  Day  house- 
hold. In  these  instances,  E-sample  inter- 
viewers were  next  instructed  to  obtain 
information  from  a  knowledgeable  respon- 
dent such  as  a  neighbor  or  rental  agent.  If 
the  alternative  source  reported  not  having 
known  the  person  or  persons  in  the  enu- 
merated census  household,  then  informa- 
tion was  sought  from  the  post  office  as  a 
last  resort. 

The  first  method  for  determining  from 
the  post  office  whether  the  E-sample  per- 
son had  lived  at  the  address  on  April  1, 
1 980  was  to  check  if  the  household  had 
filed  a  change-of-address  form.  The  filing 
of  such  a  form  for  a  date  after  April  1  was 
accepted  as  documentary  evidence  that 
the  person  or  persons  had  lived  at  the 
address.  A  very  small  number  were  declared 
to  be  erroneous  enumerations  when  the 
date  preceded  April  1 . 

In  the  absence  of  a  change-of-address 
form,  the  postal  carrier  on  the  route  was 
asked  if  the  person  or  persons  had  received 
mail  at  the  address,  and,  if  so,  when. 
Responses  of  "yes"  to  this  question  were 
treated  as  correct  enumerations,  "no"  as 
erroneous  enumerations,  and  "don't  know" 
as  incomplete  data. 

Cases  of  erroneous  enumerations  and 
incomplete  data  from  this  last  question  on 
the  post  office  section  of  the  questionnaire 
were  concentrated  disproportionately  among 
enumerations  classified  as  Black  and  His- 
panic. For  these  groups,  erroneous  enu- 
merations determined  on  the  basis  of  re- 
sponses from  the  post  office  were  a  significant 
proportion  of  the  total  estimate  of  errone- 
ous enumerations.   It  is  thus  natural  to 
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question  whether  this  approach  to  estimat- 
ing erroneous  enumerations  led  to  a  sys- 
tematic overestimate.  It  was  possible  that 
many  persons  might  be  unknown  to  neigh- 
bors and  the  post  office,  yet  still  have  been 
properly  enumerated  at  the  address. 

An  alternative  approach  was  also  employed 
to  analyze  the  data  in  this  report,  namely 
to  treat  all  cases  referred  to  the  post  office, 
including  those  with  change-of-address  cards, 
as  instances  of  missing  data.  The  effect  of 
the  missing  data  procedures  in  this  analy- 
sis was  to  treat  almost  all  such  cases  as 
correct  enumerations. 

This  second  approach  clearly  avoids 
the  danger  of  treating  too  many  of  these 
cases  as  erroneous  enumerations,  but  risks 
underestimating  the  number  of  erroneous 
enumerations  instead.  Because  of  the  pat- 
tern of  questioning  and  directions  to  inter- 
viewers on  the  E-sample  questionnaire,  all 
enumerated  persons  completely  fabricated 
by  census  enumerators  would  necessarily 
have  been  referred  to  the  post  office  for 
resolution.  Because  no  change-of-address 
form  would  have  been  filed  for  fabricated 
persons,  all  such  cases  would  finally  be 
referred  to  the  postal  carrier  and  depend 
on  an  answer  of  "no,"  or,  less  satisfacto- 
rily, "don't  know"  to  the  question  of  whether 
the  person  lived  at  the  address.  To  the 
extent  that  curbstoning  did  occur  in  the 
census,  the  alternative  approach  of  treat- 
ing all  cases  referred  to  the  post  office  as 
incomplete  data  would  virtually  entirely 
fail  to  measure  it. 

Thus,  the  two  alternative  analyses  bound 
the  uncertainty  in  interpreting  the  data 
from  the  post  office  by  probably  overesti- 
mating the  true  number  of  erroneous  enu- 
merations in  one  case  and  probably  under- 
estimating it  in  the  other.  PERM  1 27  discusses 
an  analysis  furnishing  some  evidence  on 
the  relative  merits  of  these  two  interpreta- 
tions of  the  data  from  the  post  office.  The 
census  forms  contain  an  indicator  of  whether 
the  household  had  responded  by  mail  to 
the  census  in  mail  areas.  In  mail  areas, 
almost  all  fabrication  of  nonexistent  per- 
sons would  have  occurred  during  census 
followup,  since  almost  no  incentive  exists 
for  the  fabrication  of  mail-response  house- 
holds, except  perhaps  as  pranks  in  isolated 
instances.  Thus,  if  the  post  office  had 
properly  identified  a  group  of  curbstoned 
households,  they  would  have  appeared 
almost  entirely  as  not  responding  by  mail. 
On  the  other  hand,  if  post  office  clerks  and 
carriers  were,  in  general,  indiscriminately 
identifying  actual  persons  as  not  receiving 
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mail  at  the  address,  then  these  persons 
would  have  presumably  had  a  mail  response 
rate  somewhat,  if  not  entirely,  like  the 
average.  Thus,  the  mail  response  rate  pro- 
vides indirect  evidence  on  the  relative  valid- 
ity of  the  two  interpretations  of  the  data. 

PERM  1 27  presents  detailed  findings  of 
the  analysis  of  mail  response.  In  short, 
however,  72  percent  of  households  iden- 
tified as  not  living  at  the  address  were  mail 
nonresponse  households.  This  very  strong 
relationship  suggests  that  post  office  clerks 
may  have  correctly  identified  many  curb- 
stoned  enumerations  in  the  census.  None- 
theless, the  number  of  mail-response  house- 
holds identified  as  not  living  there  by  the 
post  office  was  considerable,  and  sug- 
gests that  the  post  office  also  erred  in 
many  cases. 

Consequently,  it  appears  that  the  actual 
number  of  erroneous  enumerations  among 
cases  referred  to  the  post  office  probably 
lies  in  between  an  interpretation  of  the 
responses  as  correct  and  a  treatment  of  all 
such  responses  simply  as  missing  data. 
PERM  127  discusses  the  difficulties  of 
developing  a  response  model  to  deal  effec- 
tively with  the  complexities  of  this  situa- 
tion. 

6.H.  OTHER  LIMITATIONS 

6.H.1.  Introduction 

Sections  B  through  G  of  this  chapter  each 
summarized  specific  methodological  con- 
cerns that  affect  the  assumptions  underly- 
ing the  application  of  dual-system  estima- 
tion to  PEP.  This  section  adds  several 
other  issues  to  the  list  and  notes,  when- 
ever appropriate,  where  further  discussion 
of  these  topics  appears  in  PERM  reports. 
The  next  chapter  presents  twelve  sets 
of  dual-system  estimates.  Some  of  the 
differences  among  the  sets  of  estimates 
originate  from  the  use  of  different  sam- 
ples, namely,  the  April  or  August  P  sam- 
ples, but,  for  the  most  part,  variation  among 
the  twelve  sets  reflects  differences  in  assump- 
tions relating  to  some  of  the  limitations 
mentioned  in  this  chapter.  This  section 
describes  how  specific  limitations  are  reflected 
in  the  variation  among  the  12  sets  of 
estimates. 

6.H.2.  Assumption  1:  Consistent 
Estimation  of  Matchable  Cases 

The  first  assumption  listed  in  chapter  5, 
section  D.5,  was  that  number  of  match- 
able  and  correct  cases  in  the  census  is 


estimated  by  NC-EE-II,  that  is,  the  census 
count  with  the  estimated  number  of  erro- 
neous enumerations  and  substituted  house- 
holds subtracted.  Section  D  of  this  chapter 
described  missing  data  in  the  E  sample, 
the  treatment  of  which  affects  the  estima- 
tion of  EE.  Two  different  general  treat- 
ments are  reflected  in  the  sets  of  esti- 
mates, thus  affording  some  indication  of 
the  effect  of  the  assumptions  about  miss- 
ing E-sample  data  on  the  interpretation  of 
the  PEP. 

Section  G  discussed  the  specific  diffi- 
culties in  interpreting  the  information  col- 
lected from  the  post  office  and  described 
two  different  analyses  of  these  data.  Some 
of  the  alternative  estimates  in  the  next 
chapter  are  based  on  one  of  these  assump- 
tions and  others  on  the  second. 

Additional  methodological  difficulties  arise 
in  the  interpretation  of  the  E-sample  data, 
but  these  problems  are  not  indicated  by 
differences  among  the  twelve  sets  of  esti- 
mates. For  example,  the  estimation  of  geoc- 
oding  errors  in  the  E  sample,  required  to 
measure  the  otherwise  correct  enumera- 
tions in  the  census  that  could  not  have 
been  matched  to  the  P  sample,  depended 
on  operationally  simulating  the  construc- 
tion of  the  P-sample  area  of  search  rather 
than  explicitly  defining  the  area.  To  the 
extent  that  this  procedure  may  have  failed 
in  its  intent,  biases  in  the  dual-system 
estimator  would  have  resulted.  PERM  1 30 
describes  the  procedure  in  greater  detail, 
and  PERM  119  presents  the  geographical  j 
distribution  and  other  characteristics  of 
the  estimated  geocoding  errors. 

In  addition  to  difficulties  from  missing 
data  in  the  estimation  of  definitional  errors 
of  enumeration,  some  level  of  response 
error  presumably  occurred  in  the  measure- 
ment of  this  quantity  for  complete  cases. 
No  explicit  response  error  model  is  inves- 
tigated in  this  report,  however.  PERM  1 26, 
through  the  discussion  of  the  detailed  response 
and  nonresponse  patterns  to  the  question- 
naire, offers  some  suggestion  of  possible 
difficulties  that  the  E-sample  interview  may 
have  posed  to  respondents. 


6.H.3.  Assumption  2:  Adequate 
P-Sample  Information  to  Match 

The  second  assumption  was  that,  for  P- 
sample  cases  classified  as  complete,  the 
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available  information  was  adequate  to  deter- 
mine correctly  if  the  P-sample  case  was 
enumerated  within  the  correct  ED  or  area 
of  search.  Section  E  discussed  evidence 
suggesting  that  the  Census  Day  addresses 
provided  for  movers  may  have  been  insuf- 
ficient or  incorrect  among  some  of  the 
P-sample  cases  classified  as  complete.  One 
set  of  estimates  presented  in  the  next 
chapter  attempts  to  show  a  possible  range 
for  the  effect  of  response  error  in  Census 
Day  address  for  August  movers  by  omit- 
ting them  from  the  analysis. 

The  P-sample  information  available  for 
matching  may  have  been  deficient  in  other 
ways.  In  spite  of  the  resources  available  to 
code  CPS  addresses  to  census  geography, 
nonmovers  may  have  also  been  incorrectly 
coded  in  some  instances.  Furthermore, 
some  persons  classified  as  nonmovers  may 
have  in  fact  been  movers,  that  is,  may 
have  had  a  Census  Day  address  different 
from  the  CPS  address.  The  alternative  esti- 
mates presented  in  the  next  chapter  do  not 
illustrate  the  possible  effects  of  these  errors. 


6.H.4.  Assumption  3:  Error-Free 
Matching 


Section  B  discussed  the  third  assumption, 
that  clerical  matching  was  free  from  errors, 
both  of  erroneous  matches  and  of  errone- 
ous nonmatches.  Although  this  is  a  critical 


assumption  for  application  of  dual-system 
estimation  to  PEP,  none  of  the  twelve  sets 
of  estimates  incorporates  alternative  assump- 
tions. Further  discussion  of  the  evidence 
on  the  quality  of  matching  appears  in  PERM 
130. 


6.H.5.  Assumption  4:  Correct 
Modeling  of  Missing  P-Sample 
Data 


The  fourth  assumption  was  that  the  miss- 
ing data  model  for  the  P  sample  would 
correctly  represent  the  outcome  of  match- 
ing for  incomplete  cases  if  adequate  infor- 
mation for  the  purpose  of  matching  had 
been  available.  Section  C  discussed  three 
conflicting  assumptions  that  could  be  made 
about  missing  data.  Each  of  these  assump- 
tions is  reflected  in  some  of  the  twelve 
sets  of  estimates. 

Although  the  three  sets  of  assumptions 
produce  wide  variation  among  the  result- 
ing sets  of  estimates,  other  assumptions 
may  have  instead  been  appropriate.  PERM 
1 23  discusses  in  greater  detail  the  circum- 
stances and  types  of  missing  P-sample 
data,  in  part  to  suggest  a  range  of  other 
possible  assumptions  that  may  have  been 
reasonable. 


6.H.6.  Assumption  5: 
Approximate  Independence 
Between  CPS  and  Census 
Coverage 

Section  F  discussed  one  way  in  which  the 
fifth  assumption,  that  there  was  approxi- 
mate independence  between  CPS  and  cen- 
sus coverage,  may  have  failed:  possible 
conditioning  effects  of  the  CPS  on  census 
coverage  for  households  in  the  CPS  sam- 
ple. No  alternative  sets  of  dual-system 
estimates  have  been  prepared  to  illustrate 
this  effect,  however. 

Beyond  the  effects  of  conditioning,  how- 
ever, is  a  fundamental  lack  of  indepen- 
dence between  CPS  and  census  coverage, 
even  within  the  given  demographic  and 
geographic  cells  comprising  the  stratifica- 
tion for  the  dual-system  estimator.  In  other 
words,  for  some  demographic  groups,  par- 
ticularly adult  males,  there  is  a  stronger 
tendency  for  the  same  persons  to  be  cov- 
ered by  both  the  census  and  the  CPS  than 
implied  by  the  hypothesis  of  statistical 
independence.  Conversely,  persons  missed 
by  the  census  also  appeared  to  have  been 
disproportionately  missed  by  CPS.  These 
conclusions  are  further  discussed  in  chap- 
ter 8,  which  compares  the  results  of  demo- 
graphic analysis  and  of  PEP. 

In  spite  of  the  importance  of  the  inde- 
pendence assumption  to  the  dual-system 
estimator,  none  of  the  twelve  sets  of  esti- 
mates examines  alternative  assumptions. 
Thus,  chapter  8  provides  the  principal  dis- 
cussion of  this  issue. 
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7.A.  FORMATION  OF  TWELVE 
SETS  OF  ESTIMATES 


This  report  presents  twelve  sets  of  dual- 
system  estimates  based  on  the  data  from 
PEP.  The  dual-system  estimator  (5.3)  incor- 
porates estimates  from  both  the  P  and  E 
samples.  Each  of  the  twelve  sets  arises 
through  the  selection  of  one  out  of  five  P- 
sample  sets  and  one  out  of  three  E-sample 
sets.  Three  out  of  the  fifteen  possible  sets 
were  not  studied,  however,  because  they 
would  have  added  little  to  the  information 
available  from  the  twelve. 

The  purpose  in  examining  different  P- 
sample  and  E-sample  sets  and  the  associ- 
ated dual-system  estimates  is  to  illustrate 
the  effect  of  some  of  the  assumptions 
upon  the  interpretation  of  the  results.  As 
noted  in  section  H  of  the  previous  chapter, 
there  are  additional  assumptions  not  assessed 
by  comparisons  among  the  twelve. 

Three  sets  of  P-sample  estimates  are 
based  upon  the  April  data.  The  differences 
among  the  three  sets  are  described  more 
fully  in  section  C  of  the  previous  chapter. 
The  three  sets  are: 

1 .  set  2,  employing  the  combined  weight- 
ing and  imputation  procedure  for  miss- 
ing data  and  including  the  results  of 
attempting  to  match  CPS  type  A  non- 
interview  cases  where  possible; 

2.  set  3,  employing  the  same  approach 
to  missing  data  but  treating  all  CPS 
type  A  cases  as  PEP  noninterviews; 
and 

3.  set  1 4,  using  a  weighting  approach  to 
all  cases  of  incomplete  data  and  includ- 
ing all  matched  type  A  cases  as  com- 
plete data. 

The  remaining  two  sets  of  P-sample 
estimates  were  derived  from  the  August 
sample.  Differences  between  these  two 


sets  indicate  the  possible  effect  of  response 
error  from  August  movers,  as  discussed  in 
section  E  of  the  previous  chapter.  The  two 
sets  are: 

1 .  set  5,  methodologically  analogous  to 
the  April  set  3,  which  includes  the 
result  for  movers  and  the  treatment 
of  missing  data  for  movers  discussed 
in  chapter  6,  section  C;  and 

2.  set  1 0,  similar  to  set  5  but  deleting  all 
results  for  movers,  both  those  with 
complete  and  those  with  incomplete 
data. 

The  three  sets  of  E-sample  estimates 
involved  different  assumptions  in  the  esti- 
mation of  definitional  errors  of  enumera- 
tion. The  treatment  of  duplications  and 
geocoding  errors  was  the  same  in  each. 
The  sets  are: 

1 .  set  8,  based  upon  the  imputation  pro- 
cedure for  incomplete  data  and  includ- 
ing all  responses  from  post  office  per- 
sonnel; 

2.  set  9,  using  the  same  imputation  pro- 
cedure but  treating  all  responses  from 
post  office  personnel  as  incomplete 
data;  and 

3.  set  20,  handling  all  incomplete  data 
on  the  definitional  correctness  of  enu- 
meration through  a  weighting  adjust- 
ment that  did  not  reflect  any  partial 
data  that  may  have  been  collected  for 
the  case. 

Dual-system  estimates  are  denoted  in 
this  report  according  to  the  P-  and  E- 
sample  sets  used  in  their  calculation.  The 
sets  studied  are:  2-8,  2-9,  2-20,  3-8,  3-9, 
3-20,  5-8,  5-9,  10-8,  14-8,  14-9,  and 
14-20. 

7.B.  NATIONAL  ESTIMATES  BY 
RACE  AND  ETHNICITY 

7.B.1.  Estimates  for  the  Total 
Population 

Table  7.1  presents  national  estimates  of 
percent  undercount  for  the  total  noninsti- 
tutional  population,  and  for  Blacks,  non- 
Black  Hispanics,  and  others.  The  sets  of 


estimates  in  table  7.1  are  displayed  in 
increasing  order  of  the  estimated  percent 
undercount  for  the  total  noninstitutional 
population.  This  arrangement  accents  the 
range  of  the  estimates  and  the  extent  to 
which  the  estimates  for  the  three  race  and 
ethnicity  groups  move  or  fail  to  move  in 
parallel  with  the  estimates  for  the  total 
population.  Table  7.2  displays  these  same 
estimates  in  an  alternative  form,  empha- 
sizing the  effect  of  methodological  com- 
parisons among  the  sets. 

Approximate  standard  errors  are  given 
in  the  last  two  rows  of  table  7.1.  The 
range  given  by  the  twelve  sets  of  esti- 
mates for  the  national  undercount  is  quite 
wide,  from  an  estimated  overcount  of  1 .0 
percent  to  an  estimated  undercount  of  2. 1 
percent.  This  variation  is  much  larger  than 
the  effect  of  sampling  error,  since  the 
standard  error  is  only  approximately  0.15 
percent,  rounded  to  0.2  percent  in  the 
table. 

PERM  1 22  reports  findings  for  the  insti- 
tutional population.  The  sampling  and  esti- 
mation for  the  institutional  population  was 
conducted  separately  in  the  PEP.  The  pri- 
mary result  was  an  estimate  of  the  under- 
count of  the  institutional  population  of 
approximately  4.0  percent,  with  a  stand- 
ard error  of  1 .9  percent.  Results  for  the 
institutional  population  are  otherwise  excluded 
from  the  discussion  in  this  chapter. 


7.B.2.  A  Technical  Note  on  the 
Statistical  Basis  for  the 
Methodological  Comparisons 


The  effect  of  sampling  error  is  an  impor- 
tant consideration  in  comparing  different 
sets  of  estimates  in  tables  7.1  and  7.2.  In 
general,  differences  small  enough  to  be 
attributed  to  sampling  error  alone  cannot 
be  assumed  to  have  arisen  from  method- 
ological reasons.  For  example,  the  differ- 
ence between  the  estimated  1.5  percent 
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undercount  from  2-9,  which  uses  the  April 
P  sample  and  one  choice  of  E-sample  meth- 
odology, and  1 .7  percent  undercount  from 
5-8,  which  uses  the  August  P  sample  and 
an  alternative  E-sample  methodology,  is 
within  the  range  of  random  variation.  Con- 
sequently, there  is  insufficient  evidence  to 
assume  that  the  methodology  underlying 
the  5-8  estimates  gives  a  higher  expected 
value  over  repetitions  of  the  August  CPS 
and  E  sample  than  the  expected  value  of 
the  2-9  estimates  over  repetitions  of  the 
April  CPS  and  E  sample. 

Because  many  of  the  sets  are  based  on 
the  same  selected  samples,  there  are  sub- 
stantial covariances  between  many  of  the 
estimates.  For  example,  all  estimates  are 
based  on  the  same  E-sample  selection  and 
identical  estimates  of  geocoding  error  and 
duplication.  The  shared  use  of  the  E  sam- 
ple induces  a  covariance  between  any  of 
the  twelve  estimates  for  the  national  pop- 
ulation or  for  any  given  race  or  ethnicity 
group.  Even  more  important,  however,  is 
the  common  use  of  the  same  P  sample  for 
sets  based  on  2,  3,  or  1 4  or  for  sets  based 
on  5  or  1 0.  Because  of  these  covariances, 
much  smaller  differences  between  esti- 
mates are  statistically  significant  than  would 
be  the  case  if  the  estimates  were  statisti- 
cally independent.  Unless  specifically  noted, 
differences  discussed  in  this  chapter  are 
statistically  significant  when  appropriate 
allowances  for  covariances  have  been  taken 
into  account. 


7.B.3.  Comparison  of  National 
Estimates 


Table  7.1  shows  that  three  sets  of  esti- 
mates imply  a  national  overcount;  each  of 
these  is  based  on  set  14  combined  with 
one  of  the  E-sample  sets.  Set  14  repre- 
sents one  of  the  three  treatments  of  miss- 
ing data  in  the  April  P  sample,  while  the 
other  treatments  of  the  April  P  sample 
produce  estimates  of  census  undercount 
of  1 .0  percent  or  more.  This  comparison 
clearly  shows  that  the  effect  of  alternative 
assumptions  about  missing  P-sample  data 
is  the  single  most  important  factor  repre- 
sented by  the  variation  among  the  twelve 
sets  of  estimates.  By  keeping  the  same  E- 
sample  methodology  but  varying  the  P- 
sample  treatment  of  missing  data,  14-8  at 


-1.0  percent  differs  from  2-8  at  1.1  per- 
cent by  2.1  percentage  points,  approxi- 
mately two  thirds  of  the  range  of  3.1 
percentage  points  for  all  twelve  estimates. 

Estimate  10-8  is  the  next  lowest  at  a 
0.3  percent  undercount.  This  estimate  may 
be  compared  to  1 .7  percent  for  5-8;  both 
employ  the  same  E-sample  set  but  are 
based  on  different  interpretations  of  the 
August  P  sample.  Set  10  is  distinguished 
from  set  5  by  omitting  any  data  for  mov- 
ers. Thus,  this  comparison  indicates  that 
nonmatch  rates  for  movers  considerably 
influence  the  August  results. 

Tables  7.1  and  7.2  show  that  the  dis- 
tinction between  set  2  and  set  3  accounts 
for  relatively  small  differences  in  the  esti- 
mated undercount  when  the  same  E-sample 
data  set  is  used.  The  estimate  from  2-8, 
1.1  percent,  barely  exceeds  1.0  percent 
from  3-8,  and  similarly  2-9  at  1 .5  percent 
may  be  paired  with  3-9  at  1 .4  percent,  and 
2-20  at  1.9  percent  with  3-20  at  1.7 
percent.  (Nonetheless,  the  differences  between 
set  2  and  set  3  are  statistically  significant.) 

Although  set  3  for  April  and  set  5  for 
August  are  methodologically  analogous, 
the  resulting  dual  system  estimates  differ 
beyond  sampling  error.  Estimates  based 
on  set  5  exceed  set  3  counterparts  by 
about  0.7  percentage  points:  1 .7  percent 
against  1.0,  and  2.1  against  1.4,  for  5-8 
vs.  3-8,  and  5-9  vs.  3-9,  respectively. 

Dual-system  estimates  based  on  set  9 
exceed  those  based  on  set  8  by  0.4  to  0.5 
percentage  points.  The  consistency  of  this 
difference  is  readily  apparent  from  table 
7.2.  Because  they  omit  data  from  post 
office  respondents,  the  set  9  estimates 
imply  lower  estimates  of  definitional  errors 
than  set  8. 

Table  7.2  also  shows  that  the  alterna- 
tive treatment  of  E-sample  missing  data, 
set  20,  produces  estimates  of  census  under- 
count higher  than  those  for  set  9  by  about 
0.3  to  0.4  percentage  points. 

Table  7.2  displays  many  of  the  esti- 
mates twice  in  order  to  illustrate  the  effect 
of  choice  of  methodology  for  both  the  P 
and  E  samples  separately.  It  is  evident 
from  this  table  that  most  of  the  informa- 
tion may  be  conveyed  with  less  repetition. 
In  general,  changes  in  the  choice  of  esti- 
mates from  the  P  or  E  samples  have  approx- 
imately additive  effects.  In  other  words, 
by  defining  the  effect  of  the  choice  between 
two  P-sample  sets  as  the  percentage  point 
difference  in  the  estimated  undercount  for 
a  fixed  E  sample,  the  resulting  effect  is 


essentially  the  same  regardless  of  which  E 
sample  is  selected  for  the  comparison. 
Similarly,  the  effect  of  the  choice  among 
E-sample  alternatives  is  virtually  the  same 
over  different  P-sample  sets.  Recognition 
of  this  approximate  additivity  facilitates 
further  discussion  and  presentation  of  the 
dual-system  estimates. 


7.B.4.  Estimates  by  Race  and 
Ethnicity 


Tables  7.1  and  7.2  indicate  that  many  of 
the  relations  among  alternative  dual-system 
estimates  for  the  total  noninstitutional  pop- 
ulation also  hold  for  Blacks,  non-Black  His- 
panics,  and  others  separately,  although 
some  distinct  patterns  also  emerge. 

Again,  the  contrast  between  P-sample 
sets  1 4  and  3  is  quite  dramatic,  account- 
ing for  approximately  a  4.6  percentage 
point  shift  for  Blacks,  a  4.4  to  4.5  percent- 
age point  shift  for  non-Black  Hispanics, 
and  a  1 .3  percentage  point  shift  for  others. 
(The  difference  in  the  amount  of  shift  for 
Blacks  and  for  non-Black  Hispanics  is  not 
statistically  significant.)  The  effect  of  the 
interpretation  of  missing  data  is  conse- 
quently especially  striking  for  Blacks  and 
non-Black  Hispanics. 

The  effect  of  August  movers  is  also 
important  for  all  three  population  subgroups; 
for  the  comparison  of  set  1 0  and  set  5  the 
effect  is  1 .7  percentage  points  for  Blacks, 
2.9  for  non-Black  Hispanics,  and  1.3  for 
others.  (The  difference  between  the  shifts 
for  Blacks  and  for  others  is  not  statistically 
significant.)  For  Blacks  and  non-Black  His- 
panics, the  effect  of  missing  P-sample 
data  represented  by  the  comparison  of 
sets  1 4  and  3  predominates  as  the  most 
important  single  difference  among  the  twelve 
sets  of  estimates,  whereas  for  others  the 
contrast  between  set  10  and  set  5  is  of 
approximately  equal  importance  to  the  con- 
trast between  14  and  3. 

Differences  between  sets  3  and  2  remain 
fairly  small  for  each  group:  0.4  percentage 
points  for  Blacks,  0.2  for  non-Black  His- 
panics, and  close  to  no  difference  to  0.1 
percentage  point  difference  for  others.  (Dif- 
ferences of  each  group  are  significantly 
greater  than  0,  but  there  is  no  statistically 
significant  difference  between  the  shift  for 
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non-Black  Hispanics  and  the  shift  for  either 
other  group.  The  difference  between  Blacks 
and  others  is  significant,  however.) 

Comparisons  between  sets  3  and  5  are 
affected  by  considerably  more  sampling 
variability  than  other  comparisons,  since 
two  sets  are  based  on  different  samples. 
Contrary  to  the  pattern  for  the  total  popu- 
lation, the  August  set  5  estimates  for 
Blacks  fall  below  the  corresponding  set  3 
estimates,  by  approximately  1 .2  percent- 
age points.  (The  standard  error  on  the 
estimated  difference  of  1.2  percentage 
points  is  about  0.8.)  For  non-Black  Hispan- 
ics and  others,  however,  the  direction  of 
difference  is  the  same  as  the  total  popula- 
tion: set  5  estimates  exceed  set  3  by 
approximately  2. 1  to  2.2  percentage  points 
for  Spanish  (with  a  standard  error  of  approx- 
imately 1.2  to  1.3)  and  0.9  for  others 
(with  a  standard  error  of  approximately 
0.2).  The  shifts  between  set  5  and  set  3 
for  non-Black  Hispanics  and  for  others  are 
consequently  not  statistically  significantly 
different  from  each  other.  The  shift  for 
Blacks  differs  by  a  statistically  significant 
amount,  however,  from  the  shifts  for  either 
of  the  other  two  groups. 

Differences  between  E-sample  sets  8 
and  9  were  only  0.4  to  0.5  percentage 
points  for  the  total  population.  For  Blacks 
and  for  non-Black  Hispanics,  the  effect  is 
larger:  1 .2  percentage  points  for  the  former 
group  and  1.1  to  1.2  for  the  latter.  (The 
differences  for  Blacks  and  for  non-Black 
Hispanics  are  not  significantly  different 
from  one  another.)  The  difference  for  oth- 
ers is  only  0.2  to  0.3  percentage  points. 
Hence,  the  contrast  between  sets  8  and  9 
is  concentrated  on  the  Black  and  non- 
Black  Hispanic  populations. 

Differences  between  E-sample  sets  9 
and  20,  however,  are  more  evenly  distrib- 
uted among  the  three  groups:  0.5  percent- 
age points  for  Blacks,  and  0.3  for  both 
non-Black  Hispanics  and  others.  (Differ- 
ences among  groups  are  not  statistically 
significantly  different  from  each  other.) 

In  summary,  most  comparisons  show 
that  the  choice  of  methodology  typically 
has  an  effect  in  the  same  direction  for  all 
three  groups.  Frequently,  however,  the 
magnitude  of  the  effect  varies  by  group. 
For  two  important  comparisons:  the  choice 
of  missing  data  procedures,  represented 
by  the  comparison  of  sets  14  and  3;  and 
the  interpretation  of  E-sample  data  col- 
lected from  the  post  office,  represented  by 
the  comparison  of  sets  8  and  9,  the  effects 


for  Blacks  and  for  non-Black  Hispanics  are 
approximately  equal  but  much  larger  than 
for  others.  For  the  analysis  of  the  effects 
of  movers  in  the  August  CPS,  non-Black 
Hispanics  show  distinctly  larger  effects 
than  Blacks  or  others.  Only  for  compari- 
sons of  two  relatively  inconsequential  choices, 
between  sets  2  and  3  in  April  and  sets  9 
and  20  for  the  E  sample,  do  all  three 
groups  show  approximately  the  same  effect. 
In  one  comparison,  set  3  for  April  to  set  5 
for  August,  the  estimated  effect  from  this 
sample  was  in  an  opposite  direction  for 
Blacks  than  for  the  other  two  groups. 
Because  of  sampling  error,  however,  it  is 
only  possible  to  conclude  that  the  effect  of 
the  comparison  was  different  for  Blacks, 
without  determining  that  the  direction  of 
change  was  in  opposite  directions  by  sta- 
tistically significant  amounts. 

Within  any  one  of  the  twelve  sets, 
estimates  for  both  the  Black  and  non-Black 
Hispanic  groups  exceed  those  for  others. 
Except  for  one  instance,  all  contrasts  between 
estimates  for  either  Black  or  non-Black 
Hispanic  and  estimates  for  others  are  sig- 
nificant; in  only  one  case  is  the  difference 
only  marginally  significant:  non-Black  His- 
panics for  set  14-8.  In  this  last  case,  the 
contrast  between  0.0  percent  undercount 
for  non-Black  Hispanics  and  a  1 .3  percent 
overcount  for  others  has  a  standard  error 
of  approximately  0.8  percent. 

On  account  of  sampling  variability,  the 
difference  between  the  Black  and  non- 
Black  Hispanic  undercount  rate  is  not  sta- 
tistically significant  for  any  of  these  sets. 
(In  a  few  instances,  contrasts  appear  mar- 
ginally significant,  that  is,  with  .05  <  p 
<  .  1 0.  Here  p  denotes  the  largest  signifi- 
cance level  of  a  hypothesis  test  that  would 
reject  the  null  hypothesis  that  the  under- 
count rates  were  the  same  for  the  two 
groups.)  Although  the  Black  estimate  exceeds 
the  non-Black  Hispanic  estimate  for  all  of 
the  sets  based  on  April  data,  the  only 
contrast  marginally  significant  at  this  level 
is  based  upon  the  2-20  set.  Two  of  the 
three  August  estimates,  5-8  and  5-9,  show 
non-Black  Hispanics  to  have  greater  under- 
counts  than  Blacks  by  marginally  signifi- 
cant amounts. 

Although  the  twelve  sets  of  estimates 
consistently  show  a  greater  undercount 
for  Blacks  and  non-Black  Hispanics  than 
for  others,  the  magnitude  of  the  estimated 
differential  depends  critically  on  the  choice 
of  set.  For  sets  based  upon  14,  the  esti- 
mated differentials  range  from  1.3  to  3.6 


percentage  points.  The  range  for  the  esti- 
mated differentials  for  the  remaining  nine 
sets  is  from  3.2  to  7.2. 


7.C.  ESTIMATES  FOR  STATES 

Tables  7.3,  7.4,  and  7.5  display  twelve 
sets  of  dual-system  estimates  of  census 
undercount  for  States.  The  estimates  have 
been  grouped  in  order  to  show  the  effect 
of  the  choice  of  P-sample  or  E-sample  set 
of  estimates  upon  the  resulting  dual-system 
estimates. 

Table  7.3  presents  five  sets  of  esti- 
mates based  on  different  P  samples  but 
the  same  E-sample  set,  set  8,  which  is  the 
only  one  combined  with  all  of  the  five  P- 
sample  sets.  Two  columns  of  estimated 
standard  errors  are  shown,  one  for  April 
and  one  for  August  estimates.  Although 
standard  errors  had  been  computed  for 
each  individual  set,  the  outcomes  were  so 
similar  for  any  of  the  sets  based  upon  April 
data  that  the  single  standard  error  shown 
serves  as  an  adequate  summary.  Similarly, 
the  standard  errors  for  August  shown  in 
table  7.3  may  be  used  for  any  August  set 
in  tables  7.3,  7.4,  or  7.5. 

The  first  three  sets  of  estimates  in  table 
7.3  are  ordered  by  increasing  size  for  the 
corresponding  national  estimates.  Differ- 
ences between  14-8  and  3-8  are  quite 
large  and  vary  by  State.  Most  differences 
fall  in  the  range  of  1 .0  to  3.0  percentage 
points,  although  a  few  States  appear  on 
either  side  of  this  interval.  Thus,  the  two 
sets  of  estimates  portray  substantially  dis- 
similar pictures  of  the  relative  undercount 
of  the  various  States  compared  to  each 
other.  There  is  some  suggestion  of  a  geo- 
graphic pattern  to  the  differential,  particu- 
larly for  the  West  North  Central  division, 
where  differences  between  14-8  and  3-8 
are  comparatively  small. 

As  a  technical  note,  two  sources  of 
variance  affect  comparisons  between  sets 
14-8  and  3-8  in  table  7.3.  Since  both 
estimates  are  based  on  the  same  sample 
households,  the  estimated  standard  errors 
for  each  set  alone  do  not  provide  a  useful 
representation  of  the  standard  error  of  the 
comparison,  because  there  is  a  high 
covariance  between  the  two  sets.  None- 
theless, the  comparisons  are  affected  by 
sampling  variability.  In  addition,  since  set 
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3  employs  an  imputation  procedure,  esti- 
mates based  upon  set  3  include  a  compo- 
nent of  variance,  imputation  variance,1  often 
not  represented  by  standard  design-based 
variance  estimators,  including  the  replica- 
tion procedure  employed  for  PEP.  For  exam- 
ple, the  percentage  point  difference  for 
Maine  is  1 .3,  while  that  for  New  Hamp- 
shire is  only  0.8.  It  is  probably  unsafe  to 
conclude  that  the  difference  of  0.5  between 
the  two  States  would  have  consistently 
arisen  over  hypothetical  repetitions  of  the 
PEP  sampling  and  imputation;  in  fact,  it  is 
more  probable  that  over  repetitions  of  the 
PEP  sample  design  and  imputation  proce- 
dure, the  difference  for  New  Hampshire 
would  often  exceed  that  for  Maine.  Thus, 
table  7.3  shows  the  combined  effect  of 
random  and  systematic  differences  due  to 
choice  of  estimation  procedure  on  the  esti- 
mated relationship  among  States. 

Differences  at  the  state  level  between 
3-8  and  2-8  are  far  less  important.  The 
largest  difference  is  only  0.6  percentage 
points;  the  majority  of  States  differ  by  0. 1 
percentage  point  or  less. 

Differences  between  1 0-8  and  5-8  are 
almost  as  large  and  varied  as  those  between 
1 4-8  and  3-8.  The  difference  for  the  major- 
ity of  States  falls  in  the  interval  from  0.5  to 
1 .5  percentage  points,  but  in  many  cases 
the  difference  is  considerably  more  than 
1 .5  and  in  a  few  cases  is  less  than  0.5.  A 
difference  of  3.7  percentage  points  occurs 
for  Nevada,  and  several  States  have  differ- 
ences greater  than  2.0.  Thus,  the  choice 
of  estimation  procedure  also  has  a  large 
effect  on  the  estimated  State  standings 
given  by  10-8  and  5-8.  Again,  however,  it 
should  be  recognized  that  some  of  varia- 
tion among  States  in  the  observed  differ- 
ence is  due  to  random  variation  rather  than 
systematic  error. 

Differences  between  sets  of  estimates 
across  the  two  months  are  more  substan- 
tially affected  by  sampling  error.  Even  though 
differences  across  months  are  large,  much 


1  Donald  B.  Rubin,  "Multiple  Imputations  in 
Sample  Surveys  —  A  Phenomenological  Baye- 
sian  Approach  to  Nonresponse,"  Proceedings 
of  the  Section  on  Survey  Research  Methods, 
American  Statistical  Association:  Washington, 
DC;  1978,  pp.  20-34;  Donald  B.  Rubin,  and 
Nathaniel  Schenker,  "Multiple  Imputation  for 
Interval  Estimation  From  Simple  Random  Sam- 
ples With  Ignorable  Nonresponse,"  Journal  of 
the  American  Statistical  Association,  Vol.  81 
(June  1 986),  pp.  366-374;  and  Donald  B.  Rubin, 
Multiple  Imputation  for  Survey  Nonresponse, 
John  Wiley:  New  York,  1986. 


of  this  variation  must  be  viewed  as  the 
result  of  sampling  variability.  For  example, 
differences  between  sets  3-8  and  5-8, 
after  adjustment  for  the  national  differ- 
ence of  .7  percentage  points  between  the 
two  sets,  appear  almost  to  vary  within  the 
given  sampling  errors.  Some  systematic 
differences  are  suggested,  however;  in 
particular  the  difference  between  3-8  and 
5-8  seems  pronounced  in  the  West,  espe- 
cially in  the  Mountain  States.  Choice  between 
the  two  sets  of  estimates  makes  a  large 
difference  in  the  relationship  among  States, 
but  little  of  this  effect  appears  to  be  defi- 
nitely systematic. 

Tables  7.4  and  7.5  show  the  effect  of 
varying  the  choice  of  E-sample  set  for  a 
fixed  P  sample.  It  is  clear  from  these  tables 
that  the  selection  of  E-sample  set  also 
makes  a  difference  in  the  overall  level  of 
the  estimates  and  the  relationship  among 
States.  For  the  most  part,  however,  differ- 
ences represented  by  variation  among  the 
E-sample  sets  are  far  less  important  than 
P-sample  variation.  Two  exceptions  are 
notable,  however:  the  range  of  estimates 
over  different  choices  of  E  sample  for  the 
District  of  Columbia  is  approximately  3.1 
percentage  points,  and  that  for  Nevada  is 
approximately  2.7  percentage  points.  All 
remaining  ranges  are  less  than  1 .5  percent- 
age points  wide. 


7.D.  ESTIMATES  FOR  REGIONS 


Table  7.6  presents  estimates  for  the  four 
census  regions.  The  estimates  are  consis- 
tent with  the  State  estimates  in  tables  7.3, 
7.4,  and  7.5. 

The  effect  of  the  choice  of  P-sample 
and  E-sample  set  to  form  the  dual-system 
estimate  closely  parallels  the  patterns  for 
States.  The  choice  between  14-8  and  3-8 
has  a  substantial  effect  on  the  level  of 
estimated  undercount  and  makes  an  appre- 
ciable impact  on  the  differentials  among 
regions.  The  differences  are  1 .7,  1 .5,  2.2, 
and  2.4  percentage  points  for  the  Northeast, 
Midwest,  South,  and  West,  respectively. 
Because  of  the  high  covariances  between 
the  two  estimates  for  one  region,  it  is  clear 
that  the  differences  for  the  Northeast  and 
Midwest  regions  differ  systematically  from 
the  differences  for  the  South  and  West. 

Differences  between  3-8  and  2-8  are 
unimportant  at  a  regional  level,  amounting 
to  only  0.1  or  0.2  percentage  points.  This 


comparative  unimportance  of  the  differ- 
ence between  set  3-8  and  set  2-8  follows 
the  pattern  for  the  State  estimates. 

Differences  between  1 0-8  and  5-8  again 
suggest  a  contrast  between  the  effect  on 
the  Northeast  and  Midwest  regions  com- 
pared to  the  South  and  West.  The  differ- 
ences for  the  Northeast  and  Midwest  regions 
are  1.2  and  0.9  percentage  points;  those 
for  the  South  and  West  are  1.7  and  1.8 
percentage  points.  Again,  this  contrast  is 
presumably  statistically  significant  because 
of  the  high  covariances  between  the  1 0-8 
and  5-8  estimates. 

Comparisons  between  April  and  August 
sets  are  affected  by  a  considerably  higher 
level  of  sampling  error  because  two  differ- 
ent P  samples  are  involved.  Set  14-8  dif- 
fers from  set  5-8  in  the  estimated  geo- 
graphic differential  in  the  undercount:  5-8 
exceeds  14-8  by  2.0  and  1.7  percentage 
points  in  the  Northeast  and  Midwest  regions, 
respectively,  and  by  3.5  and  3.4  percent- 
age points  in  the  South  and  West,  so  that 
the  differences  for  the  first  two  regions 
differ  significantly  from  the  second  two. 
For  all  other  comparisons  between  April 
and  August  estimates,  the  differentials  by 
region  do  not  appear  clearly  significantly 
different  from  each  other. 

The  choice  of  E-sample  set  has  rela- 
tively small  effect  on  the  estimated  geo- 
graphic distribution  of  the  undercount  by 
region. 

In  summary,  the  relative  standing  of  the 
regions  with  respect  to  estimated  under- 
count varies  according  to  the  choice  of  P- 
sample,  and  to  a  lesser  extent,  E-sample 
set.  Nonetheless,  the  twelve  sets  of  esti- 
mates show  the  West  to  be  disproportion- 
ately undercounted. 


7.E.  ESTIMATES  FOR  CITIES 


Tables  7.7,  7.8,  and  7.9  display  twelve 
sets  of  dual-system  estimates  of  census 
undercount  for  sixteen  cities,  each  of  which 
was  a  central  city  of  a  Standard  Metropol- 
itan Statistical  Area  in  1980.  The  esti- 
mates for  Washington,  DC,  from  tables 
7.3,  7.4,  and  7.5  reappear  in  the  tables  for 
cities.  As  before,  the  estimates  have  been 
grouped  in  order  to  show  the  effect  of  the 
choice  of  P-sample  or  E-sample  set  of 
estimates  upon  the  resulting  dual-system 
estimates.  The  two  sets  of  standard  errors 
shown  in  table  7.7  may  serve  for  any  April 
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or  August  set,  respectively.  For  analytic 
purposes,  a  column  showing  percent  minor- 
ity (Black  or  Hispanic)  has  been  added  to 
each  table. 

As  with  the  State  estimates,  differ- 
ences between  14-8  and  3-8  in  table  7.7 
are  dramatic.  The  range  for  differences 
between  sets  is  even  larger  for  cities  than 
for  states,  from  1.0  to  8.1  percentage 
points.  All  but  three  of  the  cities  fall  in  the 
range  for  differences  from  1 .0  to  5.0  per- 
centage points. 

Both  set  1 4-8  and  set  3-8  show  a  wide 
range  of  outcomes  for  this  group  of  cities. 
For  set  3-8,  however,  the  subset  of  eleven 
cities  with  40  percent  minority  or  more 
appear  similar,  in  view  of  the  relatively 
high  standard  errors. 

Differences  between  3-8  and  2-8  are 
somewhat  more  pronounced  than  for  States, 
yet  these  differences  are  still  relatively  less 
important  than  other  differences  shown  in 
table  7.7.  The  largest  percentage  point 
difference  is  1 .2. 


For  States,  differences  between  10-8 
and  5-8  in  table  7.3  are  almost  as  large  and 
variable  as  differences  between  1 4-8  and 
3-8.  For  cities,  the  range  of  differences 
between  10-8  and  5-8  is  from  0.6  to  3.4 
percentage  points.  Ten  differences  fall  in 
the  interval  from  1 .0  to  2.0  percentage 
points,  and  all  but  two  cities  are  in  the 
interval  from  1 .0  to  3.0  percentage  points. 
Thus,  differences  between  10-8  and  5-8 
are  also  important  for  cities,  but  not  quite 
to  the  degree  as  the  choice  between  1 4-8 
and  3-8. 

Estimates  from  5-8,  and  to  a  lesser 
extent,  from  10-8,  show  approximately 
the  same  consistency  for  cities  with  over 
40  percent  minority  population  as  for  2-8 
and  3-8.  The  estimate  for  Washington, 
DC,  stands  as  an  exception,  but  the  effect 
of  sampling  variation  could  account  for 
this  departure  from  the  general  pattern. 

Comparisons  of  April  with  August  sets 
are  so  influenced  by  random  variability 
that  it  is  difficult  to  discern  systematic 


patterns.  Some  pairings  of  April  and  August 
estimates,  for  example,  2-8  or  3-8  with 
5-8,  appear  to  be  within  sampling  error, 
but  the  sampling  errors  effectively  obscure 
the  detection  of  systematic  error  across 
the  two  P-sample  months. 

Table  7.8  presents  comparisons  of  dual- 
system  estimates  for  cities  by  varying  the 
choice  of  E-sample  set.  Differences  between 
sets  1 4-8  and  1 4-9,  or  between  1 4-9  and 
14-20,  are  larger  than  the  corresponding 
differences  for  States  in  table  7.4.  The 
range  of  estimates  over  choices  of  E-sample 
methodology  varies  from  0.0  percentage 
points  wide,  for  Milwaukee,  to  3.6  percent- 
age points  wide,  for  Boston.  Differences 
from  14-8  to  14-9  or  differences  from 
14-9  to  14-20  are  each  substantial  in 
specific  cities.  Table  7.9  presents  addi- 
tional estimates  consistent  with  the  pat- 
terns indicated  by  table  7.8. 
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Table  7.1 .  Dual-System  Estimates  of  Percent  Undercount  for  the  Noninstitutional  Population,  by  Race  and  Ethnicity, 
Ordered  by  the  Estimated  Total  Undercount 


Set  of  dual-system  estimates 

14-8 

14-9 

14-20 

10-8 

3-8 

2-8 

3-9 

2-9 

5-8 

3-20 

2-20 

5-9 

Approx.  s.e.  (sets  2,  3,  14)  . 
Approx.  s.e.  (sets  5,10) 


Total 


Black 


Non-Black  Hispanic 


Others 


-1.0 
-0.5 
-0.2 
0.3 

1.0 
1.1 
1.4 
1.5 

1.7 
1.7 
1.9 
2.1 

.2 
.2 


1.1 
2.3 
2.8 
2.8 

5.7 
6.1 
6.9 
7.3 

4.5 
7.4 
7.8 
5.7 

.6 
.6 


0.0 
1.2 
1.5 
3.7 

4.5 
4.7 
5.6 
5.8 

6.6 
5.9 
6.1 
7.8 

.8 
1.0 


-1.3 
-1.1 
-0.8 
-0.4 

0.0 
0.0 
0.2 
0.3 

0.9 
0.5 
0.6 
1.2 

.2 
.2 


Table  7.2.  Dual-System  Estimates  of  Percent  Undercount  for  the  Noninstitutional  Population,  by  Race  and  Ethnicity, 
Arranged  to  Show  the  Effects  of  Methodological  Differences 


Race/ethnicity 


Total 

Black 

Non-Black  Hispanic 
Other 

Total 

Black 

Non-Black  Hispanic 
Other  


Total 

Black 

Non-Black  Hispanic 
Other 


Total 

Black 

Non-Black  Hispanic 
Other 

Total 

Black 

Non-Black  Hispanic 
Other  


2-8 


1.1 
6.1 
4.7 
0.0 


2-20 


1.9 
7.8 
6.1 
0.6 


5-8 


1.7 

4.5 
6.6 
0.9 


2-8 


1.1 
6.1 
4.7 
0.0 


5-8 


1.7 

4.5 
6.6 
0.9 


Comparisons  of  the  April  P  sample 


3-8 


1.0 
5.7 
4.5 
0.0 


3-20 


1.7 
7.4 
5.9 
0.5 


14-8 


-1.0 
1.1 
0.0 

-1.3 


14-20 


-0.2 
2.8 
1.5 

-0.8 


2-9 


1.5 
7.3 
5.8 
0.3 


Comparisons  of  the  August  P  sample 


10-8 


0.3 
2.8 
3.7 
-0.4 


Comparisons  of  the  E  sample 


2-9 


1.5 
7.3 
5.8 
0.3 


5-9 


2.1 
5.7 
7.8 
1.2 


2-20 


1.9 
7.8 
6.1 
0.6 


3-8 


1.0 
5.7 
4.5 
0.0 


14-8 


-1.0 
1.1 
0.0 

-1.3 


3-9 


1.4 
6.9 
5.6 
0.2 


3-9 


1.4 
6.9 
5.6 
0.2 


14-9 


-0.5 
2.3 
1.2 

-1.1 


14-9 


-0.5 
2.3 
1.2 

-1.1 


3-20 


1.7 
7.4 
5.9 
0.5 


14-20 


0.3 
2.8 
3.7 
-0.4 
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Table  7.3.  Dual-System  Estimates  of  Percent  Undercount  for  the  Noninstitutional  Population,  by  State,  Selected  to 
Show  the  Effect  of  Choice  of  P-Sample  Set 


State 


Set  of  dual-system  estimates 


14-8 


3-8 


2-8 


10-8 


5-8 


Northeast 
New  England 

Maine 

New  Hampshire  .  .  . 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

Middle  Atlantic 

New  York 

New  Jersey 

Pennsylvania 

Midwest 
East  North  Central 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

West  North  Central 

Minnesota 

Iowa 

Missouri 

North  Dakota 

South  Dakota 

Nebraska 

Kansas  

South 
South  Atlantic 

Delaware 

Maryland 

District  of  Columbia 

Virginia 

West  Virginia 

North  Carolina 
South  Carolina 

Georgia 

Florida 

East  South  Central 

Kentucky  

Tennessee  

Alabama 

Mississippi 

West  South  Central 

Arkansas 

Louisiana 

Oklahoma 

Texas 

West 
Mountain 

Montana 

Idaho 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Pacific 

Washington 

Oregon 

California 

Alaska 

Hawaii 


0.7 
-2.4 
-1.5 
-2.4 
-0.9 
-2.2 

-1.1 
-0.3 
-1.3 


-0.5 
-2.0 
-0.9 
-0.5 
0.7 

0.2 
-1.3 
-0.1 
-0.7 
-0.6 
-0.7 
-0.8 


-1.9 
0.9 
1.4 
-0.9 
-1.9 
-0.3 
3.5 
-2.2 
-1.0 

-2.6 

-4.2 
-2.3 
-0.9 

-2.4 
-0.5 
-2.6 
-3.2 


-0.2 
0.2 
1.6 
-1.8 
-1.1 
-0.1 
-0.2 
-0.3 

-0.6 

-1.3 
0.3 
1.2 

-0.8 


2.0 
-1.6 
-1.1 
-1.2 

0.9 
-1.2 

1.6 

1.3 

-0.3 


1.1 
-0.6 
2.1 
0.8 
1.7 

1.1 
-0.7 
0.8 
0.0 
0.1 
0.1 
0.6 


-0.6 
2.4 
3.6 
0.1 

-0.6 
1.2 
5.9 

-0.5 
1.4 

-1.6 

-2.9 

-0.4 

1.0 

-1.1 
2.3 

-0.2 
0.4 


1.4 
1.2 
3.5 
0.3 
2.3 
2.0 
0.4 
2.6 

1.4 
0.3 
3.0 
2.8 
1.1 


2.0 
-1.7 
-1.0 
-1.2 

0.8 
-0.6 

1.8 
1.4 
0.1 


1.1 
-0.6 
2.0 
1.0 
1.7 

1.2 
-0.6 
1.0 
0.1 
0.3 
0.2 
0.8 


-0.4 
2.6 
4.0 
0.7 

-0.7 
1.1 
5.8 

-0.1 
1.6 

-1.4 

-2.9 

-0.4 

1.0 

-1.0 
2.2 

-0.1 
0.6 


1.5 
1.4 
3.6 
0.7 
2.4 
1.7 
0.5 
2.9 

1.5 
0.4 
3.3 
2.9 
1.3 


0.9 
1.2 
0.6 
0.7 
0.9 
1.4 

0.6 
0.9 
0.6 


0.6 
0.8 
0.6 
0.6 
0.6 

0.6 
1.1 
0.7 
0.3 
0.6 
0.5 
1.0 


1.0 
1.3 
1.6 
0.9 
1.3 
1.2 
2.6 
0.7 
0.8 

1.0 
1.3 
0.9 
1.3 

1.3 
2.2 
1.0 
0.9 


1.0 
0.8 
1.2 
1.0 
1.0 
1.4 
0.8 
1.3 

0.9 
0.8 
0.6 
1.2 
1.2 


1.1 
-0.9 
-1.6 
-1.4 
-0.9 
-1.5 

0.4 
0.0 
-1.3 


0.0 
1.5 
0.0 
-0.1 
0.0 

0.5 
-0.3 
-0.5 
0.3 
0.9 
0.5 
-0.9 


0.2 
1.7 

-0.8 
0.8 

-2.2 
1.2 
2.2 

-1.0 
1.3 

-0.7 

-3.3 

-1.3 

1.0 

0.0 
0.2 
-0.6 
0.3 


2.1 
2.8 
2.2 
1.5 
2.4 
2.6 
0.3 
0.9 

1.6 
0.8 
1.2 
4.5 
1.3 


1.9 
1.1 
-0.2 
-0.6 
1.2 
0.4 

1.7 

1.4 

-0.3 


1.0 
2.4 
1.1 
1.2 
0.4 

1.1 
0.7 
0.6 
0.6 
2.2 
1.4 
1.9 


1.0 
2.8 
0.5 
1.7 
-1.0 
2.1 
4.1 
1.3 
4.2 

0.2 
-2.4 
-0.4 

2.9 

1.4 
1.9 
0.9 
2.9 


2.4 
4.5 
4.5 
3.6 
3.8 
4.9 
1.9 
4.8 

3.4 
2.1 
2.8 
7.4 
2.2 


0.8 
1.3 
0.8 
0.9 
0.9 
1.2 

0.7 
0.9 
0.7 


0.5 
0.9 
0.7 
0.4 
0.4 

0.4 
0.8 
0.7 
0.6 
1.1 
1.0 
0.9 


1.2 
0.8 
2.2 
0.7 
1.3 
1.2 
2.8 
0.8 
1.4 

1.1 
1.6 
0.9 
1.6 

1.6 
2.2 
1.4 
1.1 


1.0 

1.0 
1.3 
1.1 
1.3 
1.2 
0.7 
1.7 

1.3 
0.9 
0.5 
2.6 
1.0 
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Table  7.4  Additional  Dual-System  Estimates  of  Percent  Undercount  for  the  Noninstitutional  Population,  by  State, 
Showing  the  Effect  of  E-Sample  Set 


State 


Set  of  dual-system  estimates 


14-8 


14-9 


14-20 


3-8 


3-9 


Northeast 
New  England 

Maine 

New  Hampshire.  . . 

Vermont 

Massachusetts  .  .  . 

Rhode  Island 

Connecticut 

Middle  Atlantic 

New  York 

New  Jersey 

Pennsylvania 

Midwest 
East  North  Central 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

West  North  Central 

Minnesota 

Iowa 

Missouri 

North  Dakota 

South  Dakota  .... 

Nebraska 

Kansas  

South 
South  Atlantic 

Delaware 

Maryland 

District  of  Columbia 

Virginia 

West  Virginia 

North  Carolina .... 
South  Carolina.  . .  . 

Georgia 

Florida 

East  South  Central 

Kentucky 

Tennessee 

Alabama 

Mississippi 

West  South  Central 

Arkansas 

Louisiana 

Oklahoma 

Texas  

West 
Mountain 

Montana 

Idaho 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada  

Pacific 

Washington 

Oregon 

California 

Alaska 

Hawaii 


0.7 
-2.4 
-1.5 
-2.4 
-0.9 
-2.2 

-1.1 
-0.3 
-1.3 


-0.5 
-2.0 
-0.9 
-0.5 
0.7 

0.2 
-1.3 
-0.1 
-0.7 
-0.6 
-0.7 
-0.8 


-1.9 
0.9 
1.4 
-0.9 
-1.9 
-0.3 
3.5 
-2.2 
-1.0 

-2.6 
-4.2 
-2.3 
-0.9 

-2.4 
-0.5 
-2.6 
-3.2 


-0.2 
0.2 
1.6 
-1.8 
-1.1 
-0.1 
-0.2 
-0.3 

-0.6 
-1.3 
0.3 
1.2 
-0.8 


0.7 
-2.2 
-1.6 
-1.5 
-1.0 
-1.8 

-0.6 
-0.3 
-1.0 


-0.4 
-1.9 
-0.2 
-0.1 
0.7 

0.6 
-1.3 
0.0 
-0.4 
-0.5 
-0.5 
-0.7 


-1.6 
1.1 
3.4 
-0.5 
-2.0 
-0.1 
3.8 
-1.8 
-0.4 

-2.6 
-3.6 
-2.0 
-0.4 

-2.1 
-0.3 
-2.6 
-2.4 


0.1 
0.3 
2.0 

-1.1 
-0.8 
0.7 
0.5 
1.9 

-0.7 
-0.9 
1.0 
1.7 
-0.6 


1.0 
-1.8 
-0.9 
-1.2 
-0.6 
-1.3 

-0.4 
0.0 
-0.8 


-0.2 
-1.7 
0.0 
0.1 
0.8 

0.7 
-1.3 
0.2 
-0.4 
-0.4 
-0.3 
-0.3 


-1.2 
1.4 
4.5 

-0.3 

-1.6 
0.3 
4.9 

-1.4 
0.0 

-2.1 
-3.6 
-1.3 
-0.2 

-1.4 
0.5 
-2.2 
-1.9 


0.5 
0.6 
2.1 
-0.8 
-0.5 
1.2 
0.6 
2.5 

-0.1 
-0.5 
1.4 
1.9 
0.0 


2.0 
-1.6 
-1.1 
-1.2 

0.9 
-1.2 

1.6 

1.3 

-0.3 


1.1 
-0.6 
2.1 
0.8 
1.7 

1.1 
-0.7 
0.8 
0.0 
0.1 
0.1 
0.6 


-0.6 
2.4 
3.6 
0.1 

-0.6 
1.2 
5.9 

-0.5 
1.4 

-1.6 

-2.9 

-0.4 

1.0 

-1.1 
2.3 

-0.2 
0.4 


1.4 
1.2 
3.5 
0.3 
2.3 
2.0 
0.4 
2.6 

1.4 
0.3 
3.0 
2.8 
1.1 


2.0 
-1.4 
-1.3 
-0.3 

0.8 
-0.8 

2.1 
1.3 
0.0 


1.2 
-0.6 
2.8 

1.2 
1.7 

1.5 
-0.7 
0.9 
0.3 
0.2 
0.3 
0.7 


-0.4 
2.6 
5.6 
0.5 

-0.6 
1.4 
6.3 
0.0 
2.0 

-1.6 

-2.3 

0.0 

1.5 

-0.8 
2.6 
-0.2 

1.2 


1.7 
1.4 
3.9 
1.0 
2.6 
2.8 
1.1 
4.8 

1.3 
0.8 
3.8 
3.2 
1.3 
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Table  7.5.  Additional  Dual-System  Estimates  of  Percent  Undercount  for  the  Noninstitutional  Population,  by  State, 
Showing  the  Effect  of  E-Sample  Set 


State 


Set  of  dual-system  estimates 


2-8 


2-9 


2-20 


5-8 


5-9 


Northeast 
New  England 

Maine 

New  Hampshire  . .  . 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

Middle  Atlantic 

New  York 

New  Jersey 

Pennsylvania 

Midwest 
East  North  Central 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

West  North  Central 

Minnesota 

Iowa 

Missouri 

North  Dakota 

South  Dakota 

Nebraska 

Kansas  

South 

South  Atlantic 

Delaware 

Maryland 

District  of  Columbia 

Virginia 

West  Virginia 

North  Carolina 
South  Carolina 

Georgia 

Florida 

East  South  Central 

Kentucky 

Tennessee  

Alabama 

Mississippi 

West  South  Central 

Arkansas 

Louisiana 

Oklahoma 

Texas  

West 
Mountain 

Montana 

Idaho 

Wyoming 

Colorado 

New  Mexico 

Arizona 

Utah 

Nevada 

Pacific 

Washington 

Oregon 

California 

Alaska  

Hawaii 


2.0 
-1.7 
-1.0 
-1.2 

0.8 
-0.6 

1.8 
1.4 
0.1 


1.1 
-0.6 
2.0 
1.0 
1.7 

1.2 
-0.6 
1.0 
0.1 
0.3 
0.2 
0.8 


-0.4 
2.6 
4.0 
0.7 

-0.7 
1.1 
5.8 

-0.1 
1.6 

-1.4 
-2.9 
-0.4 
1.0 

-1.0 
2.2 

-0.1 
0.6 


1.5 
1.4 
3.6 
0.7 
2.4 
1.7 
0.5 
2.9 

1.5 
0.4 
3.3 
2.9 

1.3 


2.1 
-1.5 
-1.1 
-0.3 

0.7 
-0.3 

2.3 

1.4 
0.3 


1.2 
-0.6 
2.7 
1.3 
1.7 

1.6 
-0.6 
1.1 
0.3 
0.4 
0.4 
0.9 


-0.2 
2.8 
5.9 
1.1 

-0.7 
1.4 
6.2 
0.4 
2.2 

-1.4 

-2.3 

0.0 

1.5 

-0.7 
2.5 

-0.1 
1.5 


1.8 
1.5 
4.0 
1.3 
2.7 
2.5 
1.1 
5.1 

1.5 
0.9 
4.0 
3.4 
1.5 


2.3 
-1.0 
-0.4 
0.0 
1.1 
0.2 

2.5 
1.8 
0.5 


1.4 
-0.4 
2.8 
1.6 
1.7 

1.7 
-0.5 
1.3 
0.4 
0.5 
0.6 
1.3 


0.2 
3.1 
7.1 
1.3 
-0.4 
1.7 
7.2 
0.7 
2.6 

-0.8 
-2.4 
0.6 
1.7 

-0.1 
3.2 
0.3 
2.0 


2.2 
1.8 
4.0 
1.6 
3.0 
3.0 
1.2 
5.6 

2.0 
1.3 
4.4 
3.5 
2.1 


1.9 
1.1 
-0.2 
-0.6 
1.2 
0.4 

1.7 

1.4 

-0.3 


1.0 
2.4 
1.1 
1.2 
0.4 

1.1 
0.7 
0.6 
0.6 
2.2 
1.4 
1.9 


1.0 
2.8 
0.5 
1.7 
-1.0 
2.1 
4.1 
1.3 
4.2 

0.2 
-2.4 
-0.4 

2.9 

1.4 
1.9 
0.9 
2.9 


2.4 
4.5 
4.5 
3.6 
3.8 
4.9 
1.9 
4.8 

3.4 
2.1 
2.8 
7.4 
2.2 


1.9 
1.3 
-0.4 
0.3 
1.1 
0.8 

2.1 
1.4 
0.0 


1.2 
2.4 
1.8 
1.5 
0.4 

1.5 
0.7 
0.7 
0.9 
2.3 
1.6 
2.0 


1.3 
3.0 
2.5 
2.1 
-1.0 
2.3 
4.4 
1.8 
4.7 

0.2 
-1.8 
0.0 
3.5 

1.7 
2.1 
0.9 
3.7 


2.7 
4.6 
4.9 
4.2 
4.0 
5.6 
2.6 
6.8 

3.4 
2.6 
3.6 
7.8 
2.4 
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Table  7.6.  Dual-System  Estimates  of  Percent  Undercount  for  the  Noninstitutional  Population,  by  Region 


Region 

Set  of  dual-system  estimates 

14-8 

3-8 

2-8 

s.e. 

10-8 

5-8 

s.e. 

Northeast 

Midwest 

-1.2 
-0.6 
-1.6 
-0.2 

0.5 
0.9 
0.6 
2.2 

0.7 
1.0 
0.7 
2.4 

0.3 
0.2 
0.3 
0.4 

-0.4 
0.2 
0.2 
1.4 

0.8 
1.1 
1.9 
3.2 

0.4 
0.2 

South 

West 

0.4 
0.4 

14-8 

14-9 

14-20 

3-8 

3-9 

3-20 

-1.2 
-0.6 
-1.6 
-0.2 

-0.9 
-0.3 
-1.1 
0.5 

-0.6 
-0.1 
-0.7 
0.9 

0.5 
0.9 
0.6 
2.2 

0.9 
1.2 
1.0 
2.9 

1.2 

1.4 

South 

1.5 

West 

3.2 

2-8 

2-9 

2-20 

5-8 

5-9 

Northeast 

South 

0.7 
1.0 
0.7 
2.4 

1.1 
1.3 
1.2 
3.1 

1.4 
1.4 
1.6 
3.4 

0.8 
1.1 
1.9 
3.2 

1.2 
1.4 
2.4 
3.8 

West 

Table  7.7.  Dual-System  Estimates  of  Percent  Undercount  for  the  Noninstitutional  Population,  for  Sixteen  Cities, 
Selected  to  Show  the  Effect  of  Choice  of  P-Sample  Set 


City 


Set  of  dual-system  estimates 


14-8 


3-8 


2-8 


10-8 


5-8 


Percent 
minority 


Baltimore 

Boston 

Chicago 

Cleveland 

Dallas 

Detroit 

Houston 

Indianapolis 

Los  Angeles 

Milwaukee 

New  York 

Philadelphia 

St.  Louis 

San  Diego 

San  Francisco  . . 
Washington,  DC 


3.2 
-5.3 
-1.6 

1.7 
-1.6 

0.4 

-3.5 

-2.5 

0.8 

1.2 

0.8 
1.5 
0.3 
-2.0 
0.0 
1.4 


5.4 
-1.0 
4.4 
4.9 
5.9 

3.1 
4.6 
-0.2 
4.6 
3.1 

6.0 
4.7 
3.1 
-1.0 
4.6 
3.6 


5.8 
-0.8 
3.6 
4.7 
7.0 

3.3 
4.8 
0.3 
5.3 
3.2 

6.4 
5.9 
3.1 
-1.0 
4.3 
4.0 


1.7 
4.1 
1.5 
2.2 
2.0 

2.3 
2.6 
2.1 
1.4 
1.4 

1.2 
1.9 
2.1 
2.3 
2.9 
1.6 


2.7 
0.4 
2.1 
5.3 
3.3 

0.7 
5.5 
3.2 
1.9 
1.3 

2.0 
1.5 
1.3 
-0.6 
-0.5 
-0.8 


4.6 
1.4 
3.8 
7.2 
4.7 

3.6 
8.1 
5.8 
3.3 
2.0 

3.2 
2.8 
4.7 
0.0 
2.3 
0.5 


1.7 
7.2 
1.8 
2.5 
1.8 

1.8 
2.8 
2.7 
1.2 
1.4 


56 
28 
54 
47 
42 

65 
45 
22 
44 
27 


1.0 

44 

1.5 

41 

2.8 

47 

2.4 

24 

1.9 

25 

2.2 

73 

72 


Table  7.8.  Additional  Dual-System  Estimates  of  Percent  Undercount  for  the  Noninstitutional  Population,  for  Sixteen 
Cities,  Showing  the  Effect  of  E-Sample  Set 


City 


Baltimore 

Boston 

Chicago 

Cleveland 

Dallas 

Detroit , 

Houston 

Indianapolis 

Los  Angeles 

Milwaukee 

New  York , 

Philadelphia 

St.  Louis , 

San  Diego , 

San  Francisco. . , 
Washington,  DC 


Set  of  dual-system  estimates 


14-8 


3.2 
-5.3 
-1.6 

1.7 
-1.6 


0.4 

-3.5 

-2.5 

0.8 

1.2 


0.8 
1.5 
0.3 
-2.0 
0.0 
1.4 


14-9 


3.5 
-2.0 
0.3 
2.0 
-0.3 


1.5 

-2.3 

-2.5 

3.0 

1.2 


1.8 
2.0 
0.8 
-0.5 
0.9 
3.4 


14-20 


4.3 
-1.7 
0.7 
1.9 
0.0 

2.2 

-1.5 

-2.4 

3.2 

1.2 


2.3 
2.3 
2.1 
0.4 
1.7 
4.5 


3-8 


5.4 
-1.0 
4.4 
4.9 
5.9 

3.1 
4.6 
-0.2 
4.6 
3.1 

6.0 
4.7 
3.1 
-1.0 
4.6 
3.6 


3-9 


5.7 
2.1 
6.2 
5.2 
7.1 

4.1 
5.6 
-0.2 
6.8 
3.1 


7.0 
5.2 
3.6 
0.5 
5.5 
5.6 


3-20 


6.5 
2.4 
6.6 
5.2 
7.5 


4.8 
6.4 
-0.1 
7.0 
3.2 


7.5 
5.5 
4.9 
1.4 
6.3 
6.7 


Table  7.9.  Additional  Dual-System  Estimates  of  the  Percent  Undercount  for  the  Noninstitutional  Population,  for  Sixteen 
Cities,  Showing  the  Effect  of  E  Sample 


City 


Set  of  dual-system  estimates 


2-8 


2-9 


2-20 


5-8 


5-9 


Baltimore 

Boston 

Chicago 

Cleveland 

Dallas 

Detroit 

Houston 

Indianapolis 

Los  Angeles 

Milwaukee 

New  York 

Philadelphia 

St.  Louis 

San  Diego 

San  Francisco  . . 
Washington,  DC 


5.8 
-0.8 
3.6 
4.7 
7.0 

3.3 
4.8 
0.3 
5.3 
3.2 

6.4 
5.9 
3.1 
-1.0 
4.3 
4.0 


6.1 
2.3 
5.4 
5.0 
8.2 

4.3 
5.8 
0.3 
7.5 
3.2 

7.4 
6.4 
3.6 
0.5 
5.2 
5.9 


6.9 
2.5 
5.8 
5.0 
8.5 

5.0 
6.6 
0.4 
7.7 
3.2 

7.9 
6.7 
4.9 
1.4 
5.9 
7.1 


4.6 
1.4 
3.8 
7.2 
4.7 

3.6 
8.1 
5.8 
3.3 
2.0 

3.2 
2.8 
4.7 
0.0 
2.3 
0.5 


4.9 
4.7 
5.7 
7.5 
6.0 

4.6 
9.1 
5.8 
5.5 
2.0 

4.2 
3.4 
5.2 
1.5 
3.2 
2.5 


73 


Chapter  8.  — Comparison  of  1980  Coverage  Estimates  Based  on  the  Post-Enumeration 
Program  and  Demographic  Analysis 


In  the  previous  chapters  of  this  report,  we 
have  presented  estimates  of  the  coverage 
of  the  population  in  the  1 980  census  based 
on  two  different  estimation  methods— de- 
mographic analysis  and  the  Post-Enumeration 
Program  (PEP)  match  study.  In  this  chap- 
ter, the  demographic  and  PEP  coverage 
estimates  are  compared  to  assess  the  degree 
of  agreement  between  the  two  sets  of 
estimates.  Specifically,  the  demographic 
and  PEP  coverage  estimates  are  evaluated 
with  respect  to  three  criteria: 

1 .  Agreement  in  overall  levels  of  cover- 
age of  the  total  population  and  for 
race  and  sex  categories; 

2.  Conformity  of  age  patterns  of  cover- 
age for  sex  and  race  groups; 

3.  Conformity  of  sex  ratios  from  the  PEP 
and  from  estimates  based  on  demo- 
graphic analysis. 

The  comparative  analysis  of  the  PEP 
and  demographic  coverage  estimates  focuses 
mainly  on  national  estimates.  Since  esti- 
mates of  coverage  for  states  in  1 980  based 
on  demographic  analysis  are  not  available, 
a  detailed  comparison  of  PEP  and  demo- 
graphic estimates  for  subnational  areas 
cannot  be  conducted.  Instead,  evaluation 
of  estimates  for  subnational  areas  involves 
examination  of  the  error  of  closure  and 
change  in  coverage  for  regions  between 
the  1970  and  1980  census  implied  by 
demographic  indicators  and  1 980  PEP  cov- 
erage estimates. 

8. A.  ALTERNATIVE  1980 
COVERAGE  ESTIMATES 
SELECTED  FOR  EVALUATION 


8.A.1.  PEP  Estimates 

A  large  number  of  alternative  estimates  of 
the  coverage  of  population  in  the  1980 
census  (29)  were  generated  in  the  PEP 
study,  reflecting  the  range  and  uncertainty 


of  the  underlying  assumptions  that  had  to 
be  made  to  produce  the  estimates.  As 
noted  in  previous  chapters,  consideration 
is  generally  limited  to  1 2  alternative  sets  of 
estimates:  2-8,  2-9,  3-8,  3-9,  5-8,  5-9, 
10-8,  2-20,  3-20,  14-8,  14-9,  and  14-20. 
These  1 2  estimates  had  been  used  since 
the  PEP  results  first  became  available  in 
1 982,  without  favoring  any  one  set  over 
another.  As  described  in  chapter  7,  several 
of  the  set  pairings  are  very  similar,  in 
particular  the  set  2  and  set  3  estimates 
(reflecting  different  treatment  of  missing 
data  in  the  April  sample)  and  the  set  8,  set 
9,  and  set  20  estimates  (reflecting  differ- 
ent treatment  of  missing  data  in  the  E 
sample). 

For  the  evaluation  carried  out  in  this 
chapter,  an  initial  assessment  of  the  agree- 
ment of  the  1 980  coverage  estimates  based 
on  the  PEP  and  demographic  analysis  is 
made  by  comparing  the  demographic  esti- 
mates with  all  12  of  the  alternative  PEP 
estimates.  The  more  detailed  evaluation  of 
the  demographic  and  PEP  estimates  for 
race,  sex,  and  age  categories  is  based  on 
comparisons  of  demographic  estimates  with 
4  selected  sets  of  PEP  estimates:  sets  3-8, 
5-8,  10-8,  and  14-8.  The  use  of  4  sets 
rather  than  all  1 2  sets  simplifies  the  anal- 
ysis of  the  PEP  and  demographic  coverage 
estimates  for  detailed  age-sex-race  groups. 
These  4  sets  are  representative  of  the 
range  in  the  alternative  PEP  estimates;  the 
selection  of  other  sets  would  not  lead  to 
markedly  different  conclusions  regarding 
comparison  of  the  PEP  and  demographic 
coverage  estimates.  Detailed  estimates  for 
age-race-sex  categories  from  all  1 2  sets  of 
PEP  estimates  are  displayed  in  appendix  D. 

8.A.2.  Demographic  Estimates 

In  contrast  to  the  numerous  sets  of  cover- 
age estimates  available  from  the  PEP,  this 
report  presents  a  smaller  number  of  alter- 
native estimates  of  coverage  based  on 
demographic  analysis.  As  described  in  chap- 
ter 2,  the  range  in  the  demographic  esti- 
mates reflects  mainly  uncertainty  about 


the  size  of  the  undocumented  immigrant 
population  in  the  country  in  1980.  The 
demographic  estimates  of  coverage  are 
also  affected  by  other  assumptions  that 
must  be  made  to  prepare  the  estimates 
(e.g.,  assumptions  about  birth  and  death 
registration  completeness,  legal  immigra- 
tion, and  emigration  components).1  How- 
ever, reasonable  variations  in  these  other 
assumptions  have  considerably  less  effect 
on  the  range  of  coverage  estimates  than 
assumptions  regarding  the  number  of  undoc- 
umented residents  in  1 980. 

In  the  initial  comparisons  of  estimated 
coverage  levels  of  the  PEP  and  demo- 
graphic analysis,  the  PEP  estimates  are 
compared  to  3  alternative  sets  of  demo- 
graphic estimates  that  incorporate  differ- 
ent allowances  for  undocumented  resi- 
dents in  1980— specifically,  those  with 
2.06  million,  3  million,  and  4  million  undoc- 
umented immigrants  (designated  as  DA-1 , 
DA-2,  and  DA-3,  respectively,  in  the  fig- 
ures). Further  detailed  comparisons  of  the 
PEP  estimates  are  based  on  the  one  set  of 
demographic  estimates  that  allow  for  3 
million  undocumented  residents. 

The  PEP  estimates  of  coverage  for  detailed 
age,  sex,  and  race  groups  refer  to  the 
noninstitutional  population  (corresponding 
to  the  presentation  of  PEP  estimates  in 
chapter  5),  whereas  the  demographic  esti- 
mates relate  to  the  total  resident  popula- 
tion, including  institutions.  This  difference 
in  definition  does  not  affect  comparisons 
of  the  two  estimates,  however,  since  the 
institutional  population  generally  represents 
only  a  very  small  fraction  of  the  total 
population. 

8.B.  LEVELS  OF  COVERAGE 

8.B.1.  Total  Population 

As  displayed  in  table  8.1  and  figure  8.1, 
the  3  demographic  estimates  show  net 
undercounts  in  the  range  of  1 .0  to  1 .8 


'See  materials  cited  in  appendix  C,  particu- 
larly the  PERM  memoranda,  for  detailed  discus- 
sion of  the  assumptions  underlying  demographic 
analysis. 
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percent.  The  1 2  PEP  estimates  range  much 
more  widely  from  a  net  overcount  of  1 .0 
percent  to  a  net  undercount  of  2.1  per- 
cent. Only  6  of  the  12  alternative  PEP 
undercount  estimates  (2-8,  2-9,  3-8,  3-9, 
5-8,  3-20)  fall  within  the  range  defined  by 
the  alternative  demographic  estimates.  Two 
of  the  remaining  PEP  sets  (5-9,  2-20)  show 
undercount  rates  that  are  slightly  higher 
than  all  of  the  demographic  estimates;  the 
other  4  PEP  sets  (10-8,  14-8,  14-9,  14- 
20)  give  undercount  rates  (or  even  over- 
counts) that  are  significantly  lower  than 
the  demographic  estimates  of  percent  net 
undercount. 

With  the  exception  of  the  PEP  esti- 
mates based  on  sets  10-  and  14-,  figure 
8.1  suggests  a  general  similarity  between 
the  PEP  and  demographic  analysis.  The 
remaining  8  PEP  estimates  fall  in  a  range  of 
1 .0  to  2. 1  percent  undercount,  with  only  2 
falling  outside  the  range  of  the  3  demo- 
graphic estimates.  The  next  two  sections 
show  that  this  agreement  for  the  total 
population  is  serendipitous.  When  the  fine 
structure  of  the  estimates  (i.e.,  detailed 
coverage  estimates  by  age  group,  sex,  and 
race)  is  examined,  considerably  less  simi- 
larity between  the  PEP  and  demographic 
estimates  can  be  found. 


8.B.2.  Race  and  Sex  Groups 

The  1 2  alternative  PEP  estimates  are  com- 
pared with  the  demographic  analysis  esti- 
mates for  race  and  sex  groups  in  table  8.2 
and  figures  8.2  through  8.4.  For  the  Black 
population,  the  12  PEP  estimates  differ 
from  the  demographic  analysis  undercount 
estimate  of  5.9  percent  by  an  average  of 
1 .8  percentage  points.  For  White-and-other 
races,  the  PEP  estimates  differ  from  the 
demographic  undercount  estimate  of  0.7 
percent  by  an  average  0.7  percentage  points. 
Interestingly,  the  PEP  5-8  and  5-9  esti- 
mates, which  overstate  the  undercount 
rate  compared  to  the  demographic  esti- 
mates for  White-and-other  races,  give  lower 
estimates  of  undercount  for  Blacks  com- 
pared to  the  demographic  estimates.  This 
pattern  is  reversed  for  the  other  10  PEP 
sets  of  estimates. 

Examination  of  sex-specific  and  sex- 
race-specific  estimates  shows  that  the  sim- 
ilarity of  some  of  the  PEP  and  demographic 
estimates  observed  for  the  total  popula- 
tion and  racial  groups  is  weakened  further 
when  the  estimates  are  disaggregated  by 


sex.  The  major  difference  between  the 
PEP  and  demographic  coverage  estimates 
for  sex  and  sex-race  groups  is  that  in 
comparison  to  the  corresponding  demo- 
graphic estimates,  the  PEP  estimates  tend 
to  understate  the  undercount  rates  for 
males  and  overstate  the  undercount  rates 
for  females.  As  shown  by  the  difference 
measures  in  table  8.2  and  in  figure  8.2, 
eight  of  the  twelve  PEP  sets  for  total 
females  exceed  the  estimated  demo- 
graphic undercount  rate  of  0.4  percent 
shown  by  DA-2.  For  males,  all  PEP  sets 
except  5-9  are  lower  than  the  estimated 
demographic  rate  of  2.4  percent  in  DA-2. 

Differences  between  the  PEP  and  demo- 
graphic estimates  for  sex  groups  are  most 
conspicuous  for  Black  males  and  Black 
females.  (See  figure  8.3.)  The  12  PEP 
undercount  estimates  for  Black  males  are 
3.2  percentage  points  lower  on  average 
than  the  demographic  undercount  estimate 
of  8.8  percent,  whereas  the  PEP  estimates 
for  black  females  average  2.0  points  higher 
than  the  demographic  undercount  estimate 
of  3.1  percent.  The  average  absolute  dif- 
ferences for  White-and-other-races  males 
and  females  are  considerably  smaller  than 
the  differences  for  Blacks— 1.1  and  0.7 
percentage  points,  respectively.  However, 
in  comparison  to  the  undercount  rates  for 
Whites-and-other  races,  these  differences 
are  relatively  quite  large.  The  tendency  of 
each  PEP  set  to  overestimate  the  under- 
count rate  of  females  and  underestimate 
the  rate  of  males  relative  to  the  demo- 
graphic estimates  is  apparent  for  both  race 
groups. 

The  foregoing  analysis  shows  that  the 
degree  of  agreement  between  the  demo- 
graphic analysis  and  PEP  estimates  for  the 
total  population  or  a  racial  group  in  any  of 
the  PEP  sets  is  in  large  part  a  fortuitous 
circumstance.  Agreement,  when  it  does 
occur,  comes  about  through  large  differ- 
ences for  both  males  and  females,  but  by 
offsetting  amounts.  When  the  PEP  esti- 
mate for  females  is  higher  than  the  demo- 
graphic estimates,  the  estimate  for  males 
is  too  low  (e.g.,  set  3-8  for  Blacks).  If  the 
undercount  estimate  for  females  is  close 
to  the  demographic  estimate,  the  estimate 
for  males  is  far  lower  (e.g.,  set  5-8  for 
Blacks;  set  3-8  for  White-and-other  races; 
set  3-8  for  total).  Conversely,  when  the 
PEP  estimate  for  males  is  close,  the  esti- 
mate for  females  is  far  higher  than  the 
demographic  estimate  (set  5-8  for  White- 
and-other  races;  set  5-8  for  total).  None  of 


the  PEP  coverage  estimates  is  close  to  the 
demographic  estimates  for  both  males  and 
females. 


8.C.  CONFORMITY  OF  AGE 
PATTERNS  OF  COVERAGE 

Detailed  comparison  of  the  PEP  and  demo- 
graphic estimates  for  age-sex-race  groups 
shows  some  broad  similarities,  among  the 
various  estimates,  but  also  some  major 
differences.  For  ease  of  comparison,  detailed 
age-sex  estimates  for  4  PEP  sets,  14-8, 
1 0-8,  3-8,  and  5-8,  are  shown  in  table  8.3 
and  figure  8.5  for  Whites-and-other  races 
and  in  table  8.4  and  figure  8.6  for  Blacks. 
These  4  sets  give  a  representative  picture 
of  age  patterns  of  coverage  shown  by  the 
various  PEP  estimates.  Detailed  estimates 
for  age-sex-race  categories  from  all  12 
sets  of  PEP  estimates  can  be  found  in 
appendix  D. 

Examination  of  figures  8. 5  and  8.6  shows 
that  for  most  age  groups  that  there  is  a 
considerable  degree  of  consistency  among 
the  alternative  PEP  undercount  rates  in 
terms  of  approximate  levels  and  broad  age 
patterns.  Furthermore,  there  is  some  con- 
sistency of  the  PEP  estimates  with  the 
demographic  estimates  for  selected  age 
groups  among  females,  especially  White- 
and-other-races  females.  For  males,  how- 
ever, there  is  little  agreement  in  the  age 
patterns  of  undercount  from  the  PEP  and 
demographic  estimates,  especially  for  Black 
males. 

For  White-and-other-races  females,  the 
age  patterns  and  levels  of  the  several  PEP 
sets  are  very  similar  to  the  demographic 
estimates  at  ages  35  and  over  (except  for 
the  terminal  age  group,  75  and  over).  Sub- 
stantial differences  between  the  3-8,  5-8, 
and  10-8  PEP  estimates  and  the  demo- 
graphic analysis  estimate  occur  only  for 
ages  0-4,  15-19,  and  20-24.  In  fact,  the 
large  differences  in  these  specific  age  groups 
account  for  much  of  the  overall  excess  in 
the  PEP  undercount  estimates  found  for 
White-and-other-races  females.  PEP  set  1 4- 
8  mirrors  the  DA-2  estimates  in  pattern 
but  falls  roughly  one  percentage  point  below 
the  DA-2  estimates.  (See  difference  mea- 
sures in  table  8.3.) 

For  Black  females,  there  is  general  agree- 
ment at  ages  25  to  64  between  one  or 
more  sets  of  the  PEP  estimates  and  demo- 
graphic analysis.  (Note  that  the  scale  in 
figure  8.6  is  much  coarser  than  in  figure 
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8.5.)  For  ages  10  to  24  and  65  to  74, 
however,  the  PEP  estimates  are  consis- 
tently higher  than  the  demographic  esti- 
mates. Again,  PEP  set  14-8  is  an  excep- 
tion, falling  generally  below  the  other 
estimates. 

For  males  (both  Black  and  White-and- 
other  races),  there  is  general  agreement 
among  the  alternative  PEP  estimates  with 
regard  to  age  patterns  across  all  ages  and 
with  regard  to  level  at  ages  40  and  over. 
The  exception  again  is  set  14-8  which  is 
substantially  lower  than  the  others.  There 
is,  however,  a  significant  divergence  between 
the  PEP  and  demographic  analysis  esti- 
mates at  ages  35  to  64  for  White-and- 
other-races  males  and  at  ages  25  to  64  for 
Black  males;  at  each  age,  the  demographic 
undercount  estimate  is  substantially  higher. 
For  example,  the  difference  between  the 
demographic  estimate  and  PEP  estimate 
for  Black  males  exceeds  1 0.0  percentage 
points  at  ages  40  to  54  for  all  4  PEP  sets 
(table  8.4).  This  difference  can  undoubt- 
edly be  attributed  largely  to  some  form  of 
correlation  bias  leading  to  understatement 
of  males  in  the  PEP.  The  sex  ratio  analysis 
reported  in  the  next  section  supports  this 
interpretation.  The  understatement  of  males 
at  ages  25  to  64  in  the  PEP  mainly  accounts 
for  the  overall  shortfall  of  the  PEP  under- 
count rates  of  males  in  comparison  to  the 
demographic  rates. 

For  White  males,  the  age  patterns  of 
undercount  in  the  PEP  and  demographic 
analysis  are  similar  for  ages  0-19  although 
the  PEP  level  is  higher  (except  set  14-8). 
At  ages  20-24,  though,  the  PEP  data  show 
substantially  higher  undercount  levels,  espe- 
cially set  5-8.  A  possible  explanation  for 
the  high  PEP  rates  for  Whites  at  ages 
15-24  for  females  and  20-24  for  males 
may  be  found  in  PEP  treatment  of  groups 
quarters  (or  CPS  household  definitions).  It 
is  precisely  at  these  ages  that  the  group 
quarters  population  is  substantially  larger 
than  all  other  ages  under  age  65. 

The  evaluation  of  the  consistency  of 
age  patterns  of  coverage  rates  carried  out 
in  this  section  demonstrates  that,  for  many 
age-sex-race  groups,  the  national  PEP  data 
and  demographic  analysis  estimate  give 
the  same  or  similar  indications  of  census 
coverage.  In  particular,  for  White-and-other- 
races  females  aged  5  to  14  and  over  25 
(i.e.,  all  ages  except  0-4  and  1 5-24)  and 
for  Black  females  aged  25  to  64,  all  of  the 
results  are  roughly  consistent.  For  males, 
especially  Black  males,  differences  between 


the  PEP  and  demographic  analysis  esti- 
mates can  be  extremely  large  and  the  PEP 
data  appear  deficient  particularly  in  the 
age  range  25  to  64. 


8.D.  CONFORMITY  OF 
EXPECTED  SEX  RATIOS 

Analysis  of  sex  ratios  of  the  population 
can  be  a  very  powerful  tool.  The  relative 
size  of  male  and  female  populations  for  a 
cohort  can  be  specified  within  a  very  nar- 
row range.  The  sex  ratio  of  an  age  group  is 
a  function  of  three  items:  sex  ratio  at  birth 
(an  almost  invariant  demographic  constant 
within  racial  groups),  sex  ratio  of  survival 
rates  from  birth  (subject  to  little  variabil- 
ity), and  the  sex  ratio  of  immigrants.  The 
latter  generally  has  only  a  minor  effect  on 
the  overall  sex  ratio  unless  the  proportion 
of  immigrants  is  very  large  and  sex  com- 
position of  the  immigrants  is  markedly 
different  from  the  general  population.  When 
an  expected  sex  ratio  can  be  specified, 
departures  from  the  expected  value  are 
indicative  of  deficiencies  in  the  data  or  of 
extraordinary  conditions. 

For  the  analysis  in  this  section,  the  sex 
ratios  of  the  demographic  analysis  esti- 
mates are  taken  as  the  standard  "expected" 
sex  ratios  since  they  are  not  subject  to 
potentially  large  errors.  Table  8.5  and  fig- 
ures 8.7  and  8.8  compare  the  sex  ratios 
from  PEP  estimates  of  the  population  for 
the  two  sets,  1 4-8  and  5-9,  with  expected 
sex  ratios  based  on  demographic  analysis 
for  the  White-and-other-races  population 
and  the  Black  population.  The  age  patterns 
of  sex  ratios  in  these  two  sets  of  PEP 
estimates  are  typical  of  the  PEP  estimates. 
The  two  sets  selected  do,  however,  repre- 
sent the  extremes  shown  in  sex  ratios  for 
the  total  population.  (Sex  ratios  for  all  1 2 
PEP  sets,  3  demographic  analysis  esti- 
mates, and  the  1 980  census  are  shown  in 
appendix  E.)  Also  displayed  in  the  figures 
and  tables  are  sex  ratios  from  the  1980 
census  counts. 

For  the  Black  population,  the  sex  ratios 
from  the  PEP  estimates  fall  far  below  the 
demographic  estimates  for  ages  25  to  59. 
The  differences  exceed  8  percentage  points 
for  some  ages.  At  these  ages,  the  differ- 
ence between  the  demographic  and  cen- 
sus sex  ratios  is  most  pronounced,  yet  the 
PEP  estimates  conform  much  more  closely 
to  the  census,  not  the  demographic  esti- 
mates. Because  of  the  robustness  of  sex 


ratios  from  demographic  analysis,  this  short- 
fall is  indicative  of  serious  misestimation  of 
the  relative  undercounts  of  Black  males 
and  Black  females  in  these  ages  (in  large 
part  attributable  to  the  correlation  bias 
noted  earlier).  Another  anomaly  in  the  PEP 
data  can  be  found  at  ages  under  10  in  the 
PEP  1 4-8  estimates  for  Blacks.  These  sex 
ratios— less  than  1 00  at  ages  0-4  and  over 
1 04  at  ages  5-9— deviate  sharply  from  the 
demographic  analysis  sex  ratios  in  age 
groups  where  the  demographic  ratios  are 
least  prone  to  error.  In  addition,  the  PEP 
ratios  imply  vastly  different  undercount 
rates  for  Black  male  children  and  Black 
female  children  — an  unlikely  occurrence. 

For  the  White-and-other-races  popula- 
tion, the  close  agreement  between  the 
census  sex  ratios  and  the  PEP  sex  ratios  is 
also  apparent.  The  differences  between 
the  demographic  sex  ratios  and  those  from 
the  PEP  are  not  as  large  as  for  Blacks.  Only 
at  ages  25-64  are  any  differences  appar- 
ent. (See  table  8.5.) 

The  lack  of  conformance  of  the  PEP  sex 
ratios  with  the  demographic  sex  ratios  and 
the  similarity  of  the  PEP  ratios  with  census 
sex  ratios  show  that  the  PEP  was  not 
successful  at  picking  up  coverage  differ- 
ences between  males  and  females.  Although 
some  of  the  alternative  PEP  versions  show 
large  differences  from  demographic  analy- 
sis for  females,  the  measurement  prob- 
lems in  the  PEP  appear  to  be  especially 
severe  for  males,  particularly  Black  males. 
Whatever  factors  make  males  hard  to  count 
in  the  census  appear  to  be  at  work  in  the 
PEP  also. 

8.E.  EVALUATION  OF 
ALTERNATIVE  ESTIMATES  OF 
COVERAGE  FOR  REGIONS 

The  analysis  in  this  chapter  shows  that 
several  sets  of  PEP  coverage  estimates  for 
the  United  States  resident  population  in 
1980  corroborate  the  demographic  esti- 
mates in  terms  of  broad  levels  of  cover- 
age, but  the  agreement  of  the  two  meth- 
ods diminishes  when  the  estimates  are 
disaggregated  into  age,  sex,  and  race  cat- 
egories. Since  estimates  of  coverage  for 
state  populations  in  1 980  based  on  demo- 
graphic analysis  are  not  available,  a  simi- 
larly detailed  evaluation  of  the  correspon- 
dence of  the  PEP  and  demographic  estimates 
for  subnational  areas  has  not  been  con- 
ducted. It  is  probable  that  the  misestima- 
tion of  coverage  levels  in  the  PEP  observed 
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nationally —overstating  the  coverage  of  males 
(especially  ages  25  to  64)  while  understat- 
ing the  coverage  of  females  (especially 
ages  15  to  24)  — affects  the  estimates  of 
each  state  as  well.  What  cannot  be  deter- 
mined at  the  state  level,  in  the  absence  of 
comparative  demographic  undercount  esti- 
mates, is  how  completely  the  differences 
in  estimates  for  males  and  females  offset 
one  another  so  that  the  estimates  of  the 
total  population  of  states  from  the  PEP  and 
demographic  analysis  would  agree  in  accu- 
rately representing  coverage  errors. 

In  this  section,  an  indirect  evaluation  of 
the  PEP  estimates  of  coverage  at  the  regional 
level  will  be  carried  out.  Rather  than  mak- 
ing direct  comparisons  of  PEP  and  demo- 
graphic estimates  of  coverage  levels  in 
1980,  the  evaluation  involves  examining 
the  changes  in  coverage  between  1970 
and  1 980  for  regions  implied  by  the  PEP 
estimates  in  comparison  to  errors  of  clo- 
sure derived  from  demographic  indicators. 
The  evaluation  reveals  that  the  PEP  esti- 
mates of  coverage  and  demographic  mea- 
sures show  nearly  identical  patterns  of 
regional  variation  in  the  change  in  cover- 
age between  1 970  and  1 980,  with  cover- 
age improvement  being  much  greater  in 
the  South  than  in  any  other  region. 


8.E.1.  Error  of  Closure  for 
Regions:  Improvement  in 
Coverage  for  Regions  Based  on 
Demographic  Indicators 


Demographic  estimates  of  coverage  of  the 
national  population  demonstrate  that  cov- 
erage in  1 980  was  substantially  more  com- 
plete than  in  1 970.  (See  chapter  3,  section 
3.B.2.)  For  example,  the  undercount  of  the 
legally  resident  population  dropped  from 
2.6  percent  in  1 970  to  only  1 .0  percent  in 
1 980;  the  undercount  of  the  total  resident 
population  (including  3  million  undocumented 
aliens  in  1980)  declined  from  2.9  percent 
to  1 .4  percent  in  1 980.  As  discussed 
previously  in  section  3. A  of  chapter  3,  the 
relatively  complete  coverage  of  the  1 980 
census  and  the  inclusion  of  undocumented 
aliens  in  the  census  counts  resulted  in  a 
large  error  of  closure  of  5.1 5  million.  That 
is,  the  population  estimate  for  1980  of 
221,393,000  based  on  the  1970  census 
count  fell  5.15  million  short  of  the  1980 
census  count  of  226,546,000.  The  error 


of  closure  is  reduced  to  3. 1  million  if  undoc- 
umented aliens  counted  in  the  1 980  cen- 
sus are  excluded,  but  it  is  still  large.  Since 
estimates  of  population  for  1 980  based  on 
the  1970  census  and  intercensal  change 
are  available  for  each  state,  the  distribu- 
tion of  the  3.1  million  error  of  closure  at 
the  regional  level  can  be  examined.  To  the 
extent  that  the  intercensal  population  change 
between  1 970  and  1 980  for  each  region  is 
estimated  accurately,  the  error  of  closure 
figures  can  be  interpreted  as  a  demographic 
measure  of  the  amount  of  coverage  improve- 
ment in  the  1 980  census  over  the  1 970 
census  for  each  region. 

The  shortfall  of  the  1 980  estimate  com- 
pared to  the  1980  census  figure  was  by 
far  the  greatest  in  the  South,  with  the  error 
of  closure  reaching  3.0  percent.  (See  table 
8.6.)  For  all  other  regions,  the  error  of 
closure  was  less  than  1  percent.  In  terms 
of  numbers  of  persons,  the  amount  of 
error  of  closure  in  the  South,  2.25  million 
persons,  was  almost  5  times  the  error  of 
closure  in  the  Midwest,  the  region  with  the 
next  largest  error  of  closure.  The  South 
accounted  for  about  73  percent  of  the 
national  error  of  closure.  Other  research  at 
the  Bureau  of  the  Census  dealing  with 
evaluation  of  the  state  population  esti- 
mates for  1 980  also  identified  the  improved 
coverage  levels  in  the  South  relative  to 
other  regions.2 


8.E.2.  Improvement  in  Coverage 
for  Regions  Based  on  PEP  Results 
for  1980 


The  discussion  of  error  of  closure  in  the 
previous  section  treats  only  relative  cover- 
age levels  in  the  censuses  of  1980  and 
1970.  Direct  evaluation  of  the  PEP  esti- 
mates for  subnational  areas  in  1 980  using 
measures  similar  to  the  error  of  closure 
requires  estimates  of  census  coverage  the 
same  geographic  levels  in  1970.  Fortu- 
nately, the  availability  of  PEP  estimates  of 
coverage  for  subnational  areas  in  1980 
and  developmental  demographic  estimates 
for  regions  and  states  in  1 970  permit  exam- 
ination of  geographic  variations  in  improve- 
ment in  coverage  between  1 970  and  1 980. 


Table  8.7  compares  undercount  rates 
for  regions  in  1 970  as  estimated  by  demo- 
graphic analysis  with  estimates  for  1 980 
from  the  12  alternative  PEP  sets.  The 
developmental  demographic  estimates  for 
1 970  were  based  on  a  complex  analysis  of 
census  data  on  state  of  birth  for  the  pop- 
ulation under  35  years  of  age,  Medicare 
data  for  the  population  aged  65  and  over, 
and  indirect  estimation  methods  for  the 
population  35  to  64  years  of  age.3  Several 
sets  of  alternative  estimates  of  coverage 
for  states  were  prepared,  none  being  deemed 
"preferred."  Although  the  demographic 
estimates  for  several  states  showed  a  wide 
range  among  the  various  sets,  a  clear 
picture  of  coverage  levels  was  displayed 
by  the  alternative  sets  at  the  regional  level: 
undercount  rates  were  highest  in  the  South, 
lowest  in  the  North,  and  generally  interme- 
diate in  the  West.  The  pattern  of  regional 
variations  in  coverage  shown  by  the  devel- 
opmental demographic  estimates  for  1 970 
was  roughly  consistent  with  available  results 
from  match  studies  for  1970  and  results 
from  previous  censuses  of  1940-1 960. 4 
To  simplify  the  presentation  in  this  evalu- 
ation, the  demographic  estimates  for  1 970 
shown  in  table  8.6  represent  an  average  of 
several  alternative  sets.5 

Compared  to  the  demographic  estimates 
for  1 970,  the  alternative  PEP  undercount 
rates  for  1 980  consistently  reveal  that  the 
gains  in  coverage  registered  nationally 
between  1 970  and  1 980  occurred  predom- 
inantly in  the  South.  On  average,  the  PEP 
undercount  estimates  for  the  South  in  1 980 
represent  a  3.4  percentage  point  improve- 
ment over  the  estimated  undercount  of 
4.0  percent  in  1 970.  (See  difference  mea- 
sures at  bottom  of  table  8.6).  The  average 
improvement  for  the  Northeast  (1.1  per- 
centage points),  Midwest  (0.7  points),  and 
West  (1 .2  points)  were  modest  in  compar- 
ison. Overall,  the  relatively  greater  improve- 
ment in  the  South  lowered  the  level  of 
undercount  in  the  region  to  the  same  low 


2See  Current  Population  Reports,  Series  P- 
25,  No.  933,  and  Current  Population  Reports, 
Series  P-25,  No.  957 


3For  a  detailed  description  of  the  demo- 
graphic method  for  estimating  the  coverage  of 
state  populations  in  1 970,  see  Current  Popula- 
tion Reports,  Series  P-23,  No.  65,  December 
1977. 

4See  table  I-2,  p.  1 1  of  Current  Population 
Reports,  Series  P-23,  No. 65 

5The  undercount  estimates  represent  the 
average  of  the  seven  alternative  sets  of  esti- 
mates for  each  region  shown  in  table  Vll-D,  p. 
99  of  Current  Population  Reports,  Series  P-23, 
No.65 
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level  characteristic  of  the  North,  in  sharp 
contrast  to  the  differential  coverage  levels 
observed  in  1 970.  It  is  of  significance  to 
note  that  all  PEP  sets  indicate  that  net 
undercount  rates  were  highest  in  the  West 
in  1980. 

The  regional  pattern  of  coverage  improve- 
ment for  1970  to  1980  shown  by  the 


alternative  PEP  estimates  in  table  8.7  cor- 
responds very  closely  to  the  pattern  of 
errors  of  closure  for  regions  in  table  8.6. 
These  two  measures  are  virtually  indepen- 
dent. Hence,  the  evidence  of  regional  dif- 
ferences in  improvement  of  coverage 
between  1 970  and  1 980  from  demographic 
indicators   corroborates  the   PEP   results 


which  show  net  coverage  gains  in  the 
South  far  surpassing  any  other  regions.6 


6The  coverage  gains  represent  gains  in  net 
undercount,  i.e.,  the  difference  between  gross 
omissions  and  gross  overcounts.  A  gain  could 
result  from  a  reduction  in  gross  omissions  or  an 
increase  in  gross  duplications  or  some  combina- 
tion of  both.  See  chapter  1 . 
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Table  8.1 .  Undercount  Rates  from  Demographic  Analysis  and  Alternative  PEP  Estimates  for  the  Total  Population: 
1980 

(Base  of  percents  is  estimated  population.  See  text  for  explanation  of  alternative  estimates) 


Estimate 


Estimated 

percent 

undercount 


Difference  from  alternative 
demographic  estimate 


Counted 

undocumented 

aliens1 


3  million 

undocumented 

aliens 


4  million 

undocumented 

aliens 


Demographic  analysis  estimates 

Counted  undocumented  aliens1 

3  million  undocumented  aliens . 

4  million  undocumented  aliens . 


PEP  estimates 


2-8 
2-9 
3-8 
3-9 


5-8.. 
5-9.. 
10-8. 
2-20. 
3-20. 


14-8.. 
14-9.. 
14-20 


Average  absolute  difference . 


1.0 
1.4 
1.8 


1.1 
1.5 
1.0 
1.4 

1.7 
2.1 
0.3 
1.9 

1.7 

-1.0 
-0.5 
-0.2 

(x) 


(x) 

(X) 
(X) 


0.1 
0.6 

0.4 

0.7 
1.2 
-0.7 
0.9 
0.7 

-1.9 
-1.5 
-1.2 

0.8 


(x) 
(x) 

(X) 


-0.3 
-0.2 
-0.4 

0.3 
0.7 
-1.1 
0.5 
0.3 

-2.3 
-1.9 
-1.6 

0.8 


(x) 
(x) 

(X) 


-0.7 
-0.3 
-0.8 
-0.4 

-0.1 
0.3 
-1.5 

0.1 
-0.1 

-2.8 
-2.3 
-2.0 

0.9 


-  Represents  zero  or  rounds  to  zero.  (x)  Not  applicable. 

1 1ncludes  an  estimated  2.06  million  undocumented  aliens  counted  in  the  1 980  census. 
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Table  8.2  Undercount  Rates  from  Demographic  Analysis  and  Alternative  PEP  Estimates,  by  Race  and  Sex:  1980 

(Base  of  percents  is  estimated  population.  See  text  for  explanation  of  alternative  estimates) 


Estimate 


Estimated  percent  undercount 

Demographic  analysis  estimate1 

PEP  estimates 

2-8 

2-9 

3-8 

3-9 


5-8.. 
5-9.. 
10-8. 
2-20. 
3-20. 


14-8.. 
14-9.. 
14-20 


Difference  from  demographic 
analysis  estimate 

2-8 

2-9 

3-8 

3-9 


5-8.. 
5-9.. 
10-8. 
2-20. 
3-20. 


14-8.. 
14-9  . 
14-20 


Average  absolute  difference . 


Total  population 


Both 
sexes 


1.4 


1.1 
1.5 
1.0 

1.4 

1.7 
2.1 
0.3 
1.9 
1.7 

-1.0 
-0.5 
-0.2 


-0.2 
0.2 
-0.4 


0.3 
0.8 
-1.1 
0.5 
0.4 

-2.3 
-1.9 

-1.6 

0.7 


Male 


2.4 


1.3 
1.8 
1.2 
1.6 

2.1 
2.6 
0.5 
2.2 
2.0 

-1.0 
-0.5 
-0.1 


-1.0 
-0.5 
-1.2 
-0.7 

-0.2 
0.2 
-1.9 
-0.2 
-0.4 

-3.4 
-2.9 
-2.5 

1.2 


Female 


0.4 


0.9 
1.3 
0.8 

1.1 

1.3 
1.7 
0.1 
1.6 
1.4 

-0.9 
-0.6 
-0.3 


0.5 
0.9 
0.4 
0.7 

0.9 
1.3 
-0.3 
1.2 
1.0 

-1.4 
-1.0 
-0.7 

0.9 


Black 


Both 
sexes 


5.9 


6.1 
7.2 
5.7 
6.8 

4.5 
5.7 
2.8 
7.8 
7.4 

1.1 
2.3 
2.8 


0.2 

1.3 

-0.2 

0.9 

-1.4 

-0.2 

-3.0 

1.9 

1.5 

-4.8 
-3.6 
-3.1 

1.8 


Male 


8.8 


6.8 
8.1 
6.3 
7.4 

5.4 
6.7 
3.2 
8.8 
8.2 

1.0 
2.4 
3.1 


-2.0 
-0.6 
-2.5 
-1.4 

-3.4 
-2.1 
-5.6 

-0.6 

-7.7 
-6.4 
-5.7 

3.2 


Female 


3.1 


5.5 
6.4 
5.3 
6.2 

3.8 
4.7 
2.5 
6.9 
6.7 

1.1 
2.1 
2.6 


2.3 
3.3 
2.1 
3.0 

0.6 
1.6 
-0.6 
3.8 
3.6 

-2.0 
-1.0 
-0.5 

2.0 


White-and-other  races 


Both 
sexes 


0.7 


0.4 
0.8 
0.3 
0.6 

1.3 
1.7 
-0.1 
1.0 
0.9 

-1.2 
-0.9 
-0.6 


-0.3 

-0.4 
-0.1 

0.6 
0.9 
-0.8 
0.3 
0.2 

-2.0 
-1.7 
-1.4 

0.7 


Male 


1.5 


0.6 
1.0 
0.5 
0.8 

1.7 
2.1 
0.1 
1.3 
1.2 

-1.3 
-0.9 
-0.5 


-0.9 
-0.5 
-1.0 
-0.6 

0.2 
0.6 
-1.4 
-0.2 
-0.3 

-2.7 
-2.4 
-2.0 

1.1 


Female 


0.3 
0.5 
0.2 
0.4 

1.0 
1.3 
-0.3 
0.8 
0.7 

-1.2 
-1.0 
-0.7 


0.2 
0.5 
0.1 
0.4 

1.0 
1.2 
-0.3 
0.8 
0.6 

-1.3 
-1.0 
-0.8 

0.7 


-  Represents  zero  or  rounds  to  zero. 

Estimated  population  includes  an  allowance  for  3  million  undocumented  aliens. 
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Table  8.3.  Undercount  Rates  from  Demographic  Analysis  and  Alternative  PEP  Estimates  for  White-and-Other  Races,  by 
Age  and  Sex:  1980 

(Base  of  percents  is  estimated  population.  See  text  for  explanation  of  alternative  estimates) 


Sex  and  age  group 


Percent  net  undercount 


Demo- 
graphic 
analysis1 


PEP 


14-8 


10-8 


3-8 


5-8 


Difference  from 
demographic  analysis 


14-8 


10-8 


3-8 


5-8 


White-and-other  male 
All  ages 


0-4  years  . . 
5-9  years  . . 
10-14  years 
15-19  years 
20-24  years 

25-29  years 
30-34  years 
35-39  years 
40-44  years 
45-49  years 


50-54  years 

55-59  years 

60-64  years 

65-69  years 

70-74  years 

75  years  and  over. 


Average  absolute  difference . 
White-and-other  female 
All  ages 


0-4  years  . . 
5-9  years  . . 
10-14  years 
15-19  years 
20-24  years 

25-29  years 
30-34  years 
35-39  years 
40-44  years 
45-49  years 


50-54  years 

55-59  years 

60-64  years 

65-69  years 

70-74  years 

75  years  and  over. 


Average  absolute  difference . 


1.5 

0.6 
0.7 
-0.1 
0.1 
2.0 

3.0 
1.9 
2.5 
2.7 
2.9 

2.2 
2.3 

1.7 
-0.3 
-0.2 

0.9 

(x) 


0.5 
0.6 

-0.4 

0.5 
-0.6 

-0.1 
0.2 

-0.4 
-0.9 
-0.4 
-1.5 
-0.3 
2.6 

(x) 


-1.3 

-0.5 
-0.1 
-0.9 
-1.0 
-0.9 

-2.2 
-1.0 
-1.4 
-1.0 
-1.8 

-1.5 
-2.3 
-1.4 
-1.7 
-1.9 
-2.5 

(x) 


-1.2 

-0.4 
-1.2 
-1.1 
-0.2 
-1.0 

-1.6 
-1.2 
-1.0 
-0.4 
-1.2 

-1.9 
-2.1 
-2.6 
-2.0 
-1.7 
-1.5 

(x) 


0.1 

1.2 
0.9 

-0.1 
2.2 

0.8 
0.8 
-0.5 
-0.8 
-0.7 

-0.6 
-1.5 
-0.8 
-1.2 
-1.5 
-1.9 

(x) 


-0.3 

0.8 
-0.1 
0.2 
1.1 
1.3 

-0.1 
0.1 
-0.9 
-0.5 
-0.8 

-0.8 
-1.3 
-1.6 
-1.7 
-1.9 
-1.7 

(x) 


0.5 

1.4 
1.2 
0.3 
1.2 
2.6 

0.5 
1.1 
0.5 
0.2 
-0.6 

-0.8 
-1.5 
-0.5 
-1.2 
-1.3 
-1.9 

(x) 


0.2 

1.6 
0.3 
0.1 
2.1 
1.9 

0.2 
-0.2 

0.6 
-0.4 


-1.0 
-0.2 


1.7 

3.0 
2.2 
0.8 
2.3 
6.2 

3.3 
2.6 
0.6 
0.3 
0.1 

-0.2 
-0.7 
-0.4 
-1.0 
-1.1 
-1.5 

(x) 


1.0 

2.4 
1.1 
1.6 
3.3 
4.6 

1.8 
1.2 

-0.3 
0.2 

-0.2 

-0.3 
-0.8 
-1.4 
-1.5 
-1.7 
-1.4 

(x) 


-2.8 

-1.1 
-0.8 
-0.8 
-1.1 
-2.9 

-5.2 
-2.9 
-3.9 
-3.7 
-4.7 

-3.7 
-4.6 
-3.1 
-1.4 
-1.7 
-3.4 

2.9 


-1.2 

-0.9 
-1.8 
-1.1 
0.2 
-1.0 

-2.1 
-0.6 
-1.0 
-0.3 
-1.4 

-1.5 
-1.2 
-2.2 
-0.5 
-1.4 
-4.1 

1.3 


-1.4 

0.6 
0.2 
0.1 
-0.2 
0.2 

-2.2 

-1.1 
-3.0 
-3.5 
-3.6 

-2.8 
-3.8 
-2.5 
-0.9 
-1.3 
-2.8 

1.8 


-0.3 

0.3 
-0.7 
0.2 
1.5 
1.3 

-0.6 
0.7 
-0.9 
-0.4 
-1.0 

-0.4 
-0.4 
-1.2 
-0.2 
-1.6 
-4.3 

1.0 


-1.0 

0.8 
0.5 
0.4 
1.1 
0.6 

-2.5 
-0.8 
-1.9 
-2.4 
-3.5 

-3.0 
-3.8 
-2.2 
-0.9 
-1.1 
-2.8 

1.8 


0.2 

1.1 
-0.3 
0.1 
2.5 
1.9 

-0.3 
0.4 

0.7 
-0.6 

-1.1 
-0.6 
-1.5 
0.1 
-0.7 
-2.8 

0.9 


-0.2 

2.4 
1.5 
0.9 
2.2 
4.2 

0.3 
0.7 
-1.9 
-2.4 
-2.8 

-2.4 
-3.0 
-2.1 
-0.7 
-0.9 
-2.4 

1.8 


1.0 

1.9 
0.5 
1.6 
3.3 
4.6 

1.3 
1.8 

-0.3 
0.3 

-0.4 

0.1 
0.1 
-1.0 

-1.4 
-4.0 

1.4 


-  Represents  zero  or  round  to  zero.  (x)  Not  applicable. 

Estimated  population  includes  allowance  for  3  million  undocumented  aliens. 
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Table  8.4.  Undercount  Rates  from  Demographic  Analysis  and  Alternative  PEP  Estimates  for  Blacks,  by  Age  and  Sex: 
1980 

(Base  of  percents  is  estimated  population.  See  text  for  explanation  of  alternative  estimates) 


Sex  and  age  group 


Percent  net  undercount 


Demo- 
graphic 
analysis1 


PEP 


14-8 


10-8 


3-8 


5-8 


Difference  from 
demographic  analysis 


14-8 


10-8 


3-8 


5-8 


Black  male 
All  ages  . 


0-4  years . . . 
5-9  years . . . 
10-14  years 
15-19  years 
20-24  years 

25-29  years 
30-34  years 
35-39  years 
40-44  years 
45-49  years 


50-54  years 

55-59  years 

60-64  years 

65-69  years 

70-74  years 

75  years  and  over 


Average  absolute  difference 
Black  female 


All  ages 


0-4  years . . . 
5-9  years . . . 
10-1  4  years 
15-19  years 
20-24  years 

25-29  years 
30-34  years 
35-39  years 
40-44  years 
45-49  years 


50-54  years 

55-59  years , 

60-64  years 

65-69  years 

70-74  years 

75  years  and  over 


Average  absolute  difference 


8.8 

9.6 
6.1 
1.8 
0.3 
8.9 

12.7 
13.4 
16.6 
18.5 
18.4 

15.7 
10.8 

6.7 
-2.9 
-1.8 

0.6 

(x) 


3.1 

9.0 
5.6 
1.7 
-0.2 
2.8 

3.5 
2.4 
3.9 
5.8 
4.9 

1.9 
1.8 
0.4 
-6.6 
-2.4 
6.4 

(x) 


1.0 

2.7 
4.0 
4.6 
1.7 
-1.5 

-3.9 
-1.6 
1.5 
3.4 
0.7 

-0.8 
2.7 
-1.0 
-0.5 
-0.5 
-5.0 

(x) 


1.1 

5.1 
1.2 
3.3 
1.7 
-0.1 

0.7 
1.0 
1.2 
0.7 
0.7 

-0.6 
-0.5 
-0.4 
-1.5 
-1.6 
-1.9 

(x) 


3.2 

6.0 
4.1 
2.3 
1.6 
4.4 

3.4 
3.6 
6.9 
2.6 
1.3 

1.1 
3.5 

-0.4 
2.2 
2.2 

-2.7 

(x) 


2.5 


6.3 

9.1 
9.3 
9.6 
5.4 
6.2 

3.3 
5.6 
7.4 
7.0 
4.9 

3.7 
5.0 
1.6 
2.0 
1.9 
-2.6 

(x) 


5.3 


5.3 

12.6 

4.9 

6.1 

3.7 

7.8 

3.7 

4.5 

3.8 

5.8 

2.5 

6.2 

2.7 

6.4 

1.2 

4.8 

0.1 

2.9 

1.6 

2.8 

. 

0.7 

0.3 

1.6 

1.0 

1.4 

0.9 

0.2 

0.7 

- 

0.5 

-0.9 

(x) 

(X) 

5.4 

8.9 
5.6 
3.9 
3.8 
8.7 

6.3 
5.9 
8.5 
4.9 
2.9 

1.8 
4.4 
0.4 
3.2 
3.2 
-1.7 

(x) 


3.8 

7.4 
6.3 
5.1 
5.0 
5.6 

3.7 
5.3 
1.8 
1.0 
-1.2 

0.6 
-0.1 
-0.7 
1.3 
1.1 
0.9 

(x) 


-7.8 

-6.9 

-2.1 

2.8 

1.4 

-10.4 

-16.6 
-15.0 
-15.1 
-15.1 
-17.7 

-16.5 
-8.1 
-7.7 
2.4 
1.3 
-5.6 

9.0 


-2.0 

-3.9 

-4.4 

1.6 

1.9 

-2.9 

-2.8 
-1.4 
-2.7 
-5.1 
-4.2 

-2.5 
-2.3 
-0.8 
5.1 
0.8 
-8.3 

3.2 


-5.6 

-3.6 
-2.0 
0.5 
1.3 
-4.5 

-9.3 

-9.8 

-9.7 

-15.9 

-17.1 

-14.6 
-7.3 
-7.1 
5.1 
4.0 
-3.3 

7.2 


-0.6 

-3.7 

-0.7 

2.0 

3.9 

1.0 

-1.0 
0.3 
-2.7 
-5.7 
-6.5 

-1.9 
-2.1 
-1.4 
7.5 
3.1 
-5.9 

3.1 


-2.5 

-0.5 
3.2 
7.8 

5.1 
-2.7 

-9.4 

-7.8 

-9.2 

-11.5 

-13.5 

-12.0 
-5.8 
-5.1 
4.9 
3.7 
-3.2 

6.6 


2.2 

3.6 
0.5 
6.1 
4.7 
3.0 

2.7 
4.0 
0.9 
-2.9 
-2.1 

-1.2 

-0.2 

1.0 

6.8 

2.4 

-7.3 

3.1 


-3.4 

-0.7 
-0.5 
2.1 
3.5 
-0.2 

-6.4 

-7.5 

-8.1 

-13.6 

-15.5 

-13.9 
-6.4 
-6.3 
6.1 
5.0 
-2.3 

6.1 


0.7 

-1.6 
0.7 
3.4 
5.2 
2.8 

0.2 
2.9 
-2.1 
-4.8 
-6.1 

-1.3 
-1.9 
-1.1 
7.9 
3.5 
-5.5 

3.2 


-  Represents  zero  or  rounds  to  zero.  (x)  Not  applicable. 

Estimated  population  includes  allowance  for  3  million  undocumented  aliens. 
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Table  8.5.  Sex  Ratios  from  Demographic  Analysis,  PEP  Set  14-8,  PEP  Set  5-9,  and  the  1980  Census,  by 
Race  and  Age 

(Sex  ratio  is  males  per  100  females.  See  text  for  explanation  of  alternative  estimates) 


Race  and  age  group 


Sex  ratio 


Demo- 
graphic 
analysis1 


PEP 
14-8 


PEP 
5-9 


Census 


Difference  from 
demographic  analysis 


PEP 
14-8 


PEP 
5-9 


Census 


Black 
All  ages. 


0-4  years  . . . 
5-9  years  . . . 
10-14  years. 
15-19  years. 
20-24  years . 
25-29  years. 

30-34  years . 
35-39  years . 
40-44  years . 
45-49  years . 
50-54  years . 


55-59  years 

60-64  years 

65-69  years 

70-74  years 

75  years  and  over 


Average  absolute  difference. 
White-and-other  races 


All  ages. 


0-4  years  . . . 
5-9  years  . . . 
10-14  years. 
15-19  years. 
20-24  years . 
25-29  years. 

30-34  years . 
35-39  years . 
40-44  years . 
45-49  years . 
50-54  years . 


55-59  years 

60-64  years 

65-69  years 

70-74  years 

75  years  and  over 


Average  absolute  difference. 


95.2 

102.3 
102.2 
101.2 
100.0 
97.6 
97.1 

96.5 
96.0 
95.7 
95.6 
94.0 

90.1 
84.6 
77.2 
71.5 
56.8 

(x) 


96.5 

105.3 
105.3 
104.8 
104.4 
103.6 
103.0 

101.7 

100.7 

100.2 

98.7 

96.2 

93.1 
88.8 
81.5 
72.5 
53.9 

(x) 


89.6 

99.2 
104.5 
102.6 
99.5 
90.3 
84.1 

83.7 
83.5 
85.1 
82.1 
80.8 

84.5 
78.9 
75.2 
72.0 
58.6 

(x) 


95.1 

105.1 
106.4 
105.1 
103.1 
101.5 
99.9 

99.4 
97.9 
96.9 
95.5 
94.0 

89.9 
87.9 
80.8 
72.3 
54.3 

(x) 


91.5 

102.8 
101.1 
99.8 
98.8 
94.1 
91.0 

87.1 
90.1 
86.6 
86.1 
82.7 

85.7 
81.9 
75.4 
72.7 
59.5 

(x) 


95.9 

106.1 
106.3 
104.1 
102.9 
103.2 
102.3 

100.8 
99.3 
97.8 
96.6 
94.0 

90.3 
87.7 
80.8 
73.0 
54.8 

(x) 


89.6 

101.6 

101.6 

101.2 

99.6 

91.4 

87.8 

85.7 
83.3 
82.8 
82.1 
80.8 

81.8 
79.2 
74.5 
71.1 
60.3 

(x) 


95.1 

105.3 
105.2 
104.9 
103.9 
101.4 
100.5 

99.2 
98.3 
97.5 
96.0 
93.6 

90.2 
86.9 
80.5 
72.5 
54.9 

(x) 


-5.6 

-3.1 
2.3 
1.4 
-0.5 
-7.3 
-13.0 

-12.8 
-12.5 
-10.6 
-13.5 
-13.2 

-5.6 
-5.7 
-2.0 
0.5 
1.8 

6.6 


-1.4 

-0.2 
1.1 
0.3 
-1.3 
-2.1 
-3.1 

-2.3 
-2.8 
-3.3 
-3.2 
-2.2 

-3.2 
-0.9 
-0.7 
-0.2 
0.4 

1.7 


-3.7 

0.5 
-1.1 
-1.4 
-1.2 
-3.5 
-6.1 

-9.4 
-5.9 
-9.1 
-9.5 
-11.3 

-4.4 
-2.7 
-1.8 
1.2 
2.7 

4.5 


-0.6 

0.8 
1.0 
-0.7 
-1.5 
-0.4 
-0.7 

-0.9 
-1.4 
-2.4 
-2.1 
-2.2 

-2.8 
-1.1 
-0.7 
0.5 
0.9 

1.3 


-5.6 

-0.7 
-0.6 

-0.4 
-6.2 
-9.3 

-10.8 
-12.7 
-12.9 
-13.5 
-13.2 

-8.3 
-5.4 
-2.7 
-0.4 
3.5 

6.3 


-1.4 

-0.1 
0.1 
-0.5 
-2.2 
-2.5 

-2.5 
-2.4 
-2.7 
-2.7 
-2.6 

-2.9 
-1.9 
-1.0 

1.0 
1.6 


-  Represents  zero  or  rounds  to  zero.  (x)  Not  applicable. 

Estimated  population  includes  an  allowance  for  3  million  undocumented  aliens. 
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Table  8.6.  Error  of  Closure  from  1980  Postcensal  Population  Estimates,  for  Regions 

(Numbers  in  1000s,  Error  of  closure  represents  difference  between  1980  census  and  1980  estimates  based  on  1970  census  count  plus  estimated 
intercensal  change) 


Regions 


Population 
(Estimate  of  legal  residents) 


1980 
census1 


1980 
estimate2 


Error  of  closure 


Amount 


Percent 


United  States . 


Northeast 
Midwest  . 

South 

West 


224,489 

48,834 
58,666 
74,956 
42,034 


221,393 

48,803 
58,192 
72,704 
41,696 


3,096 

31 

474 

2,252 

338 


1.4 

0.1 
0.8 
3.0 
0.8 


1 1980  census  population  is  modified  to  exclude  the  estimated  2.06  million  undocumented  aliens  counted  in  the  census.  Estimates  of  undocumented 
aliens  counted  in  the  1980  census  for  states  are  from  Jeffrey  S.Passel  and  Karen  A.  Woodrow,  "Geographic  Distribution  of  Undocumented  Immigrants: 
Estimates  of  Undocumented  Aliens  Counted  in  the  1980  Census  by  State,"  International  Migration  Review,  Vol.  18,  (Fall  1984),  pp.  642-671. 

21980  estimate  represents  average  of  estimates  produced  by  composite  method  and  administrative  record  method.  See  Current  Population  Reports, 
Series  P-25,  No.  957  for  explanation  of  estimation  methodology.  Estimates  have  been  revised  so  that  the  intercensal  change  implied  by  the  estimates  is 
consistent  with  the  intercensal  change  incorporated  in  the  development  of  the  undercount  estimates. 

Table  8.7.  Undercount  Rates  by  Region  of  Residence  Based  on  Demographic  Analysis  for  1970  and  Alternative  PEP 
Estimates  for  1980 

(Base  of  percents  is  estimated  population) 


Estimate 


United 
States 


Region 


Northeast 


Midwest 


South 


West 


Percent  net  undercount 
Demographic  analysis  estimate,  1 9701 
PEP  estimate,  1 980 


2-8. 
2-9. 
3-8. 
3-9. 


5-8.. 
5-9.. 
10-8. 
2-20. 
3-20. 


14-8.. 
14-9.. 
14-20 


Difference  in  undercount  estimates,  1 970  to  1 980 

2-8 

2-9 

3-8 

3-9 


5-8.. 
5-9.. 
10-8. 
2-20. 
3-20. 


14-8.. 
14-9.. 
14-20 


Average  absolute  difference . 


2.6 


1.1 
1.5 
1.0 
1.4 

1.7 
2.1 
0.3 
1.9 
1.7 

-1.0 
-0.5 
-0.2 


1.5 
1.1 
1.6 
1.2 

0.9 
0.5 
2.3 
0.7 
0.9 

3.7 
3.1 
2.8 

1.2 


1.4 


0.7 
1.1 
0.5 
0.9 

0.8 
1.2 
-0.4 
1.4 
1.2 

-1.2 
-0.9 
-0.6 


0.7 
0.3 
0.9 
0.5 

0.6 
0.2 
1.8 

0.2 

2.6 
2.3 
2.0 

1.1 


1.4 


1.0 
1.3 
0.9 
1.2 

1.1 
1.4 
0.2 
1.4 
1.4 

-0.6 
-0.3 
-0.1 


0.4 
0.1 
0.5 
0.2 

0.3 
1.2 


2.0 
1.7 
1.5 

0.7 


4.0 


0.7 
1.2 
0.6 
1.0 

1.9 
2.4 
0.2 

1.6 
1.5 

-1.6 
-1.1 
-0.7 


3.3 
2.8 
3.4 
3.0 

2.1 
1.6 
3.8 
2.4 
2.5 

5.6 
5.1 

4.7 

3.4 


3.3 


2.4 
3.1 
2.2 
2.9 

3.2 
3.8 
1.4 
3.4 
3.2 

-0.2 
0.5 
0.9 


0.9 
0.2 
1.1 
0.4 

0.1 
-0.5 

1.9 
-0.1 

0.1 

3.5 
2.8 
2.4 

1.2 


1  Estimates  represent  average  of  the  seven  alternative  sets  of  estimates  for  each  region  shown  in  table  Vll-D  of  Current  Population  Reports,  Series  P-23, 
No.  65.  Estimates  for  1 970  pertain  to  the  legally  resident  population. 
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Figure  8.1. 

Alternative  Net  Undercount  Rates  From  Demographic  Analysis  (DA)  and  the  Post-Enumeration 

Program  (PEP)  for  the  Total  Population:  1980 
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Figure  8.2. 

Alternative  Net  Undercount  Rates  From  Demographic  Analysis  (DA)  and  the  Post-Enumeration 

Program  (PEP),  by  Sex  for  the  Total  Population:  1980 
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Figure  8.3. 

Alternative  Net  Undercount  Rates  From  Demographic  Analysis  (DA)  and  the  Post-Enumeration 

Program  (PEP),  by  Sex  for  Blacks:  1980 
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Figure  8.4. 

Alternative  Net  Undercount  Rates  From  Demographic  Analysis  (DA)  and  the  Post-Enumeration 

Program  (PEP),  by  Sex  for  White-and-Other  Races:  1980 
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Figure  8.5. 

Alternative  Net  Undercount  Rates  From  Demographic  Analysis  (DA)  and  the  Post-Enumeration 

Program  (PEP),  by  Age  and  Sex  for  White-and-Other  Races:  1980 
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Figure  8.6. 

Alternative  Net  Undercount  Rates  From  Demographic  Analysis  (DA)  and  the  Post- Enumeration 

Program  (PEP),  by  Age  and  Sex  for  Blacks:  1980 
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DA-2  includes  3  million  undocumented  residents. 
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Figure  8.7. 

Sex  Ratios  From  the  1980  Census,  Demographic  Analysis  (DA),  and  Post-Enumeration 

Program  (PEP)  Sets  5-9  and  14-8,  by  Age  for  Blacks:  1980 

1in  Sex  ratio  (males  per  100  females) 
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Figure  8.8. 

Sex  Ratios  From  the  1980  Census,  Demographic  Analysis  (DA),  and  Post-Enumeration 

Program  (PEP)  Sets  5-9  and  14-8,  by  Age  for  White-and-Other  Races:  1980 
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Appendix  A.  — Detailed  Tables  of  Estimated  Population  and  Amount  and  Percent  of  Net 
Undercount  From  Demographic  Analysis,  by  Age,  Sex,  and  Race:  1980, 
1970,  1960,  1950,  and  1940 


Table  A. 80.1 .  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 
Legally  Resident  Population  by  Age,  Sex,  and  Race:  1 980 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


ESTIMATED  POPULATION 


All  ages  . 


Under  5  years  . 
5  to  9  years  . .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years . 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years .  . . 
55  to  59  years .  . . 
60  to  64  years .  .  . 
65  to  69  years .  . . 
70  to  74  years .  .  . 
75  years  and  over 

NET  UNDERCOUNT 


All  ages 


Under  5  years  . 
5  to  9  years  . .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years. 
30  to  34  years 
35  to  39  years 
40  to  44  years . 
45  to  49  years 


50  to  54  years .  .  . 
55  to  59  years .  .  . 
60  to  64  years . . . 
65  to  69  years .  .  . 
70  to  74  years .  .  . 
75  years  and  over 


PERCENT  NET  UNDERCOUNT* 


All  ages 

Under  5  years  . .  . 

5  to  9  years 

1 0  to  14  years .  .  . 
1 5  to  19  years . .  . 
20  to  24  years . .  . 

25  to  29  years .  .  . 
30  to  34  years .  .  . 
35  to  39  years .  .  . 
40  to  44  years .  .  . 
45  to  49  years .  .  . 

50  to  54  years  .  . 
55  to  59  years .  .  . 
60  to  64  years .  .  . 
65  to  69  years .  .  . 
70  to  74  years  .  . 
75  years  and  over 


226,717 

16,546 
16,749 
18,069 
20,815 
21,109 

19,497 
1 7,432 
14,030 
11,820 
11,311 

11,870 
11,723 
10,154 
8,657 
6,762 
10,174 


2,227 

284 
187 
-27 
-127 
181 

347 
142 
240 
258 
277 

188 
128 
77 
-117 
-31 
219 


1.0 

1.7 
1.1 
-0.1 
-0.6 
0.9 

1.8 
0.8 
1.7 
2.2 
2.5 

1.6 
1.1 
0.8 
-1.4 
-0.5 
2.1 


111,132 

8,469 

8,566 

9,226 

10,587 

10,661 

9,830 
8,752 
7,015 
5,894 
5,611 

5,814 
5,643 
4,766 
3,879 
2,842 
3,576 


2,173 

151 
100 
-17 
-44 
220 

331 
219 
246 
243 
249 

206 
170 
100 
-21 
-10 
31 


2.0 

1.8 
1.2 
-0.2 
-0.4 
2.1 

3.4 
2.5 
3.5 
4.1 
4.4 

3.5 
3.0 
2.1 
-0.5 
-0.4 
0.9 


115,585 

8,077 

8,182 

8,842 

10,228 

10,448 

9,667 
8,680 
7,014 
5,926 
5,700 

6,056 
6.080 
5,388 
4,778 
3,919 
6,597 


54 

133 
87 
-10 
-82 
-39 

16 
-76 
-6 
15 
29 

-18 
-42 
-23 
-96 
-21 
188 


0.0 

1.6 

1.1 

-0.1 

-0.8 

-0.4 

0.2 
-0.9 
-0.1 
0.3 
0.5 

-0.3 
-0.7 
-0.4 
-2.0 
-0.5 
2.8 


28,064 

2,703 
2,653 
2,722 
2,975 
2,874 

2,499 
2,024 
1,604 
1,413 
1,288 

1,235 
1,104 
901 
740 
551 
779 


1,579 

250 

152 

43 

-9 

156 

190 
148 
156 
166 
146 

105 
66 
28 
-38 
-12 
33 


5.6 

9.2 

5.7 

1.6 

-0.3 

5.4 

7.6 

7.3 

9.7 

11.7 

11.3 

8.5 
5.9 
3.2 
-5.1 
-2.3 
4.2 


13,686 

1,367 
1,340 
1,370 
1,487 
1,418 

1,232 
994 
785 
691 
630 

599 
524 
413 
323 
230 
282 


1,169 

130 
80 
22 
-2 

122 

152 
129 
128 
127 
115 

94 
56 
27 
-10 
-4 
2 


8.5 

9.5 
6.0 
1.6 
-0.1 
8.6 

12.4 
13.0 
16.3 
18.3 
18.3 

15.7 
10.7 

6.6 
-3.0 
-1.9 

0.6 


14,378 

1,336 
1,313 
1,352 
1,488 
1,455 

1,267 

1,030 

819 

722 

658 

636 
580 
487 
417 
321 
496 


409 

119 
72 
21 
-7 
35 

37 
19 
28 
39 

31 

11 

9 

1 

-28 

-8 

31 


2.8 

8.9 
5.5 
1.5 
-0.5 
2.4 

3.0 
1.8 
3.4 
5.5 
4.7 

1.7 
1.6 
0.2 
-6.8 
-2.5 
6.3 


198,652 

1 3,843 
14,096 
1 5,347 
17,840 
18,235 

16,998 
1 5,408 
12,426 
10,407 
10,023 

10,635 
10,619 
9,253 
7,917 
6,210 
9,395 


649 

34 
35 
-70 
-118 
25 

157 
-6 
85 
92 

131 

83 
62 
49 
-79 
-18 
186 


0.3 

0.2 
0.2 
-0.5 
-0.7 
0.1 

0.9 

0.7 
0.9 
1.3 

0.8 
0.6 
0.5 
-1.0 
-0.3 
2.0 


97,446 

7,102 
7,226 
7,857 
9,100 
9,242 

8,599 
7,758 
6,230 
5,203 
4,981 

5,215 
5,119 
4,353 
3,557 
2,612 
3,294 


1,004 

21 
20 
-39 
-43 
99 

178 
89 
118 
117 
134 

112 

114 

73 

-12 

-6 

29 


1.0 

0.3 
0.3 
-0.5 
-0.5 
1.1 

2.1 
1.2 
1.9 
2.2 
2.7 

2.1 
2.2 
1.7 
-0.3 
-0.2 
0.9 


101,206 

6,741 
6,870 
7,490 
8,740 
8,993 

8,400 
7,650 
6,196 
5,204 
5,042 

5,420 
5,500 
4,901 
4,361 
3,598 
6,101 


-355 

14 

15 

-31 

-75 

-74 

-22 

-95 

-33 

-24 

-2 

-29 
-51 
-24 
-67 
-13 
156 


-0.4 

0.2 
0.2 
-0.4 
-0.9 
-0.8 

-0.3 
-1.2 
-0.5 
-0.5 

-0.5 
-0.9 
-0.5 
-1.5 
-0.3 
2.6 


193,948 

13,323 
13,605 
14,914 
1 7,403 
1 7,807 

16,556 
14,990 
12,102 
10,147 
9,805 

10,444 
10,458 
9,131 
7,818 
6,138 
9,309 


959 

-13 
12 
-54 
-85 
78 

210 
53 
116 
121 
153 

104 
78 
60 
-68 
-11 
203 


0.5 

-0.1 
0.1 
-0.4 
-0.5 
0.4 

1.3 
0.4 
1.0 
1.2 
1.6 

1.0 
0.7 
0.7 
-0.9 
-0.2 
2.2 


95,177 

6,838 
6,976 
7,636 
8,877 
9,035 

8,396 
7,570 
6,080 
5,080 
4,882 

5,129 
5,044 
4,296 
3,509 
2,575 
3,254 


1,181 

-4 

8 

-31 

-23 

132 

209 
123 
137 
133 
145 

123 
122 
79 
-6 
-2 
36 


1.2 

-0.1 
0.1 
-0.4 
-0.3 
1.5 

2.5 
1.6 
2.3 
2.6 
3.0 

2.4 

2.4 

1.8 

-0.2 

-0.1 

1.1 


98,771 

6,485 
6,629 
7,278 
8,525 
8,771 

8,160 
7,420 
6,022 
5,067 
4,923 

5,314 
5,414 
4,835 
4,309 
3,563 
6,055 


-222 

-9 

5 

-23 

-61 
-54 

1 
-70 

-21 

-12 

8 

-19 
-44 
-18 
-62 
-9 
167 


-0.2 

-0.1 
0.1 
-0.3 
-0.7 
-0.6 

-0.9 
-0.4 
-0.2 
0.2 

-0.3 
-0.8 
-0.4 
-1.4 
-0.3 
2.8 


-  Represents  zero  or  rounds  to  zero.  'Base  of  percent  is  estimated  population. 

Note:  Estimates  compared  to  census  counts  adjusted  to  exclude  2.06  million  counted.  See  text  for  derivation  of  estimated  population.  Estimates 
compared  to  census  counts  classified  by  modified  race. 
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Table  A. 80. 2.  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 
Total  Resident  Population  (Based  on  2.06  Million  Undocumented  Residents  Counted  in  1980)  by  Age, 
Sex,  and  Race:  1 980 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


ESTIMATED  POPULATION 


All  ages 

Under  5  years  . .  . 

5  to  9  years 

1 0  to  14  years .  .  . 
1  5  to  19  years .  .  . 
20  to  24  years .  .  . 

25  to  29  years. .  . 
30  to  34  years .  .  . 
35  to  39  years .  .  . 
40  to  44  years .  .  . 
45  to  49  years .  .  . 

50  to  54  years .  .  . 
55  to  59  years .  .  . 
60  to  64  years .  .  . 
65  to  69  years .  .  . 
70  to  74  years .  .  . 
75  years  and  over 

NET  UNDERCOUNT 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 


25  to  29 
30  to  34 
35  to  39 
40  to  44 
45  to  49 

50  to  54 
55  to  59 
60  to  64 
65  to  69 
70  to  74 
75  years 


years . 
years . 
years . 
years . 
years . 


years .  .  . 
years .  .  . 
years.  .  . 
years .  .  . 
years .  .  . 
and  over 


PERCENT  NET  UNDERCOUNT" 

All  ages 


Under  5  years  . 
5  to  9  years  .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years . 
30  to  34  years . 
35  to  39  years. 
40  to  44  years . 
45  to  49  years . 


50  to  54  years .  .  . 
55  to  59  years.  .  . 
60  to  64  years .  .  . 
65  to  69  years .  .  . 
70  to  74  years .  .  . 
75  years  and  over 


228,773 

16,632 
16,887 
18,215 
21,041 
21,500 

19,867 
17,703 
14,206 
11,928 
11,367 

11,898 
11,743 
10,165 
8,665 
6,767 
10,187 


2,227 

284 
187 
-27 
-127 
181 

347 
142 
240 
258 
277 

188 
128 
77 
-117 
-31 
219 


1.0 

1.7 

1.1 

-0.1 

-0.6 

0.8 

1.7 
0.8 
1.7 
2.2 
2.4 

1.6 
1.1 
0.8 
-1.4 
-0.5 
2.1 


112,226 

8,513 

8,639 

9,299 

10,711 

10,884 

10,036 
8,895 
7,108 
5,952 
5,637 

5,826 
5,652 
4,770 
3,882 
2,843 
3,579 


2,173 

151 
100 
-17 
-44 
220 

331 
219 
246 
243 
249 

206 
170 
100 
-21 

-10 
31 


1.9 

1.8 

1.2 

-0.2 

-0.4 

2.0 

3.3 
2.5 
3.5 
4.1 
4.4 

3.5 
3.0 
2.1 
-0.5 
-0.4 
0.9 


116,547 

8,119 

8,248 

8,916 

10,330 

10,616 

9,832 
8,808 
7,098 
5,976 
5,730 

6,072 
6,091 
5,395 
4,784 
3,924 
6,608 


54 

133 
87 
-10 
-82 
-39 

16 
-76 
-6 
15 
29 

-18 
-42 
-23 
-96 
-21 
188 


1.6 

1.1 

-0.1 

-0.8 
-0.4 

0.2 

-0.9 
-0.1 
0.3 
0.5 

-0.3 
-0.7 
-0.4 
-2.0 
-0.5 
2.8 


28,262 

2,709 
2,662 
2,734 
2,998 
2,906 

2,532 
2,052 
1,624 
1,426 
1,296 

1,240 
1,107 
902 
741 
552 
781 


1,579 

250 

152 

43 

-9 

156 

190 
148 
156 
166 
146 

105 
66 
28 
-38 
-12 
33 


5.6 

9.2 
5.7 
1.6 
-0.3 
5.4 

7.5 

7.2 

9.6 

11.6 

11.3 

8.5 
5.9 
3.1 
-5.1 
-2.3 
4.2 


13,782 

1,370 
1,345 
1,376 
1,499 
1,435 

1,247 

1,008 

795 

697 

634 

601 
525 
414 
323 
231 
283 


1,169 

130 
80 
22 
-2 

122 

152 
129 
128 

127 
115 

94 
56 
27 
-10 
-4 
2 


8.5 

9.5 
6.0 
1.6 
-0.1 
8.5 

12.2 
12.8 
16.1 
18.2 
18.2 

15.6 
10.7 

6.6 
-3.0 
-1.9 

0.6 


14,481 

1,339 
1,317 
1,359 
1,499 
1,471 

1,284 

1,044 

829 

729 

662 

639 
582 
489 
418 
322 
498 


409 

119 
72 
21 
-7 
35 

37 
19 
28 
39 

31 

11 

9 

1 

-28 

-8 

31 


2.8 

8.9 
5.5 
1.5 
-0.5 
2.4 

2.9 
1.8 
3.3 
5.4 
4.6 

1.7 
1.6 
0.2 
-6.8 
-2.5 
6.3 


200,51 1 

13,923 
14,226 
15,481 
18,044 
18,594 

17,336 
15,651 
12,581 
10,502 
10,071 

10,658 
10,636 
9,263 
7,924 
6,215 
9,407 


649 

34 
35 
-70 
-118 
25 

157 
-6 
85 
92 

131 

83 
62 
49 
-79 
-18 
186 


0.3 

0.2 
0.2 
-0.5 
-0.7 
0.1 

0.9 

0.7 
0.9 

1.3 

0.8 
0.6 
0.5 
-1.0 
-0.3 
2.0 


98,444 

7,143 
7,294 
7,924 
9,212 
9,449 

8,788 
7,888 
6,312 
5,254 
5,003 

5,225 
5,127 
4,356 
3,559 
2,613 
3,296 


1,004 

21 
20 
-39 
-43 
99 

178 
89 
118 
117 
134 

112 

114 

73 

-12 

-6 

29 


1.0 

0.3 
0.3 
-0.5 
-0.5 
1.0 

2.0 
1.1 
1.9 
2.2 
2.7 

2.1 
2.2 
1.7 
-0.3 
-0.2 
0.9 


102,067 

6,780 
6,932 
7,557 
8,831 
9,145 

8,547 
7,763 
6,269 
5,247 
5,068 

5,433 
5,509 
4,906 
4,365 
3,602 
6,110 


-355 

14 

15 

-31 

-75 

-74 

-22 
-95 
-33 
-24 
-2 

-29 

-51 
-24 
-67 
-13 
156 


-0.3 

0.2 
0.2 
-0.4 
-0.8 
-0.8 

-0.3 
-1.2 
-0.5 
-0.5 


-0.5 
-0.9 
-0.5 
-1.5 
-0.3 
2.6 


195,672 

13,401 
13,729 
15,041 
17,596 
18,150 

16,868 
15,210 
12,238 
10,231 
9,847 

10,464 
10,472 
9,139 
7,824 
6,142 
9,320 


959 

-13 
12 
-54 
-85 
78 

210 

53 

116 

121 

153 

104 
78 
60 
-68 
-11 
203 


0.5 

-0.1 
0.1 
-0.4 
-0.5 
0.4 

1.2 
0.3 
0.9 
1.2 
1.6 

1.0 
0.7 
0.7 
-0.9 
-0.2 
2.2 


96,105 

6,878 
7,041 
7,699 
8,985 
9,234 

8,572 
7,688 
6,151 
5,124 
4,901 

5,139 
5,050 
4,300 
3,511 
2,576 
3,257 


1,181 

-4 

8 

-31 

-23 

132 

209 
123 
137 
133 
145 

123 
122 
79 
-6 
-2 
36 


1.2 

-0.1 
0.1 
-0.4 
-0.3 
1.4 

2.4 
1.6 
2.2 
2.6 
3.0 

2.4 

2.4 

1.8 

-0.2 

-0.1 
1.1 


Represents  zero  or  rounds  to  zero. 


Base  of  percent  is  estimated  population. 


Note:  Estimates  include  an  allowance  for  2.06  million  undocumented  residents  counted  in  the  1980  census.  See  text  for  derivation  of  estimated 
population.  Estimates  compared  to  census  counts  classified  by  modified  race. 
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Table  A.80.3.  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 

Total  Resident  Population  (Based  on  3  Million  Undocumented  Residents  in  1 980)  by  Age,  Sex,  and  Race: 
1980 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


ESTIMATED  POPULATION 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 


25  to  29 
30  to  34 
35  to  39 
40  to  44 
45  to  49 

50  to  54 
55  to  59 
60  to  64 
65  to  69 
70  to  74 
75  years 


years . 
years . 
years . 
years . 
years . 


years . .  . 
years . .  . 
years .  . . 
years .  . . 
years .  . . 
and  over 


NET  UNDERCOUNT 

All  ages 


Under  5  years  . 
5  to  9  years  .  . . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 


25  to  29 
30  to  34 
35  to  39 
40  to  44 
45  to  49 

50  to  54 
55  to  59 
60  to  64 
65  to  69 
70  to  74 
75  years 


years . 
years . 
years . 
years . 
years . 


years .  . . 
years .  . . 
years .  . . 
years .  .  . 
years .  .  . 
and  over 


PERCENT  NET  UNDERCOUNT* 

All  ages 

Under  5  years 

5  to  9  years 

1 0  to  14  years 

1 5  to  19  years 

20  to  24  years 

25  to  29  years 

30  to  34  years 

35  to  39  years 

40  to  44  years 

45  to  49  years 

50  to  54  years 

55  to  59  years 

60  to  64  years 

65  to  69  years 

70  to  74  years 

75  years  and  over 


229,717 

16,672 
16,951 
18,282 
21,145 
21,679 

20,037 
17,828 
14,286 
11,977 
11,393 

11,911 
11,752 
10,170 
8,669 
6,770 
10,194 


3,171 

324 
251 
40 
-23 
360 

516 
267 
321 
308 
303 

201 
137 
83 
-113 
-28 
225 


1.4 

1.9 
1.5 
0.2 
-0.1 
1.7 

2.6 
1.5 
2.2 
2.6 
2.7 

1.7 
1.2 
0.8 
-1.3 
-0.4 
2.2 


112,728 

8,533 

8,673 

9,333 

10,768 

10,986 

10,130 
8,961 
7,150 
5,978 
5,649 

5,832 
5,656 
4,772 
3,883 
2,844 
3,581 


2,675 

171 

134 

17 

13 

323 

425 
284 
288 
270 
261 

212 
174 
102 
-20 
-10 
32 


2.4 

2.0 
1.5 
0.2 
0.1 
2.9 

4.2 
3.2 
4.0 
4.5 
4.6 

3.6 

3.1 
2.1 
-0.5 
-0.3 
0.9 


116,989 

8,139 

8,278 

8,949 

10,377 

10,693 

9,907 
8,866 
7,136 
5,999 
5,744 

6,079 
6,097 
5,398 
4,786 
3,926 
6,613 


496 

153 
117 

24 
-36 

38 

91 
-18 
33 
38 
42 

-10 
-37 
-20 
-93 

-19 
193 


0.4 

1.9 
1.4 
0.3 
-0.3 
0.4 

0.9 
-0.2 
0.5 
0.6 
0.7 

-0.2 
-0.6 
-0.4 
-1.9 
-0.5 
2.9 


28,353 

2,712 
2,666 
2,740 
3,008 
2,920 

2,547 
2,065 
1,634 
1,432 
1,300 

1,242 
1,108 
903 
742 
553 
781 


1,669 

252 

156 

49 

1 

171 

205 
161 
165 
172 
150 

107 
67 
29 
-37 
-12 
34 


5.9 

9.3 
5.9 
1.8 

5.9 

8.0 

7.8 

10.1 

12.0 

11.5 

8.6 
6.1 
3.2 
-5.0 
-2.2 
4.3 


13,825 

1,371 
1,347 
1,378 
1,504 
1,442 

1,255 

1,014 

800 

700 

636 

602 
525 
414 
323 
231 
283 


1,213 

132 

83 

25 

4 

129 

160 
135 
133 
129 
117 

95 
57 
28 
-9 
-4 
2 


8.8 

9.6 
6.1 
1.8 
0.3 
8.9 

12.7 
13.4 
16.6 
18.5 
18.4 

15.7 
10.8 

6.7 
-2.9 
-1.8 

0.6 


14,527 

1,340 
1,318 
1,361 
1,504 
1,478 

1,292 

1,051 

834 

732 

664 

640 
583 
489 
419 
322 
498 


456 

121 
74 
24 
-2 
42 

45 
25 
32 
42 
33 

12 
10 
2 
-28 
-8 
32 


3.1 

9.0 
5.6 
1.7 
-0.2 
2.8 

3.5 
2.4 
3.9 
5.8 
4.9 

1.9 
1.8 
0.4 
-6.6 
-2.4 
6.4 


201,364 

13,961 
14,285 
15,543 
18,137 
18,759 

1 7,490 
15,763 
12,653 
10,545 
10,093 

10,669 
10,644 
9,267 
7,927 
6,217 
9,412 


1,501 

71 

95 

-8 

-24 

189 

311 
106 
156 
136 
153 

94 
70 
53 
-76 
-16 
191 


0.7 

0.5 
0.7 
-0.1 
-0.1 
1.0 

1.8 
0.7 
1.2 
1.3 
1.5 

0.9 
0.7 
0.6 
-1.0 
-0.3 
2.0 


98,902 

7,162 
7,325 
7,955 
9,264 
9,544 

8,875 
7,947 
6,350 
5,278 
5,013 

5,230 
5,130 
4,358 
3,560 
2,613 
3,298 


1,462 

40 

51 

-8 

9 

194 

265 
149 
156 

140 
144 

117 

117 

75 

-11 

-5 

31 


1.5 

0.6 
0.7 
-0.1 
0.1 
2.0 

3.0 
1.9 
2.5 
2.7 
2.9 

2.2 
2.3 
1.7 
-0.3 
-0.2 
0.9 


102,461 

6,799 
6,960 
7,588 
8,873 
9,215 

8,615 
7,815 
6,303 
5,267 
5,080 

5,439 
5,513 
4,909 
4,368 
3,604 
6,115 


40 

32 
44 

-33 
-4 

46 
-43 

-4 
10 

-23 
-47 
-22 
-65 

-11 
161 


0.5 
0.6 

-0.4 
0.0 

0.5 
-0.6 

-0.1 
0.2 

-0.4 
-0.9 
-0.4 
-1.5 
-0.3 
2.6 


1 96,462 

13,437 
13,786 
15,099 
17,685 
18,307 

17,011 
15,311 
12,300 
10,269 
9,866 

10,474 
10,479 
9,142 
7,826 
6,144 
9,325 


1,750 

23 

69 

4 

4 

235 

354 
154 
178 
159 
172 

114 
85 
64 

-66 
-9 

208 


0.9 

0.2 

0.5 


1.3 

2.1 
1.0 
1.4 
1.5 
1.7 

1.1 
0.8 
0.7 
-0.8 
-0.1 
2.2 


96,531 

6,896 
7,071 
7,728 
9,035 
9,325 

8,653 
7,742 
6,184 
5,144 
4,909 

5,143 
5,053 
4,301 
3,512 
2,577 
3,258 


1,607 

14 
38 
-2 
26 
223 

290 
177 
170 
153 
154 

127 
125 

80 
-5 
-1 

37 


1.7 

0.2 
0.5 

0.3 
2.4 

3.3 
2.3 

2.7 
3.0 
3.1 

2.5 
2.5 

1.9 
-0.2 
-0.1 

1.1 


99,931 

6,540 
6,715 
7,371 
8,651 
8,982 

8,359 
7,569 
6,116 
5,125 
4,956 

5,331 
5,426 
4,841 
4,315 
3,568 
6,067 


143 

8 

32 

6 

-22 

12 

64 

-23 

8 

6 

18 

-13 
-40 
-16 
-60 
-7 
171 


0.1 

0.1 
0.5 
0.1 
-0.3 
0.1 

0.8 
-0.3 

0.1 
0.1 
0.4 

-0.3 
-0.7 
-0.3 
-1.4 
-0.2 
2.8 


-  Represents  zero  or  rounds  to  zero.  *Base  of  percent  is  estimated  population. 

Note:  Estimates  include  an  allowance  for  3  million  undocumented  residents  in  1980.  See  text  for  derivation  of  estimated  population, 
compared  to  census  counts  classified  by  modified  race. 


Estimates 
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Table  A. 80.4.  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 

Total  Resident  Population  (Based  on  4  Million  Undocumented  Residents  in  1 980)  by  Age,  Sex,  and  Race: 
1980 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


ESTIMATED  POPULATION 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 


25  to  29 
30  to  34 
35  to  39 
40  to  44 
45  to  49 

50  to  54 
55  to  59 
60  to  64 
65  to  69 
70  to  74 
75  years 


years . 
years . 
years . 
years . 
years . 


years .  .  . 
years .  .  . 
years .  .  . 
years .  .  . 
years .  .  . 
and  over 


NET  UNDERCOUNT 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years . 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years .  .  . 
55  to  59  years .  . . 
60  to  64  years .  .  . 
65  to  69  years .  .  . 
70  to  74  years .  . . 
75  years  and  over 


PERCENT  NET  UNDERCOUNT* 

All  ages 


Under  5  years  .  .  . 

5  to  9  years 

1 0  to  14  years . .  . 
1 5  to  19  years .  . . 
20  to  24  years .  . . 

25  to  29  years.  .  . 
30  to  34  years . . . 
35  to  39  years .  . . 
40  to  44  years .  . . 
45  to  49  years .  .  . 

50  to  54  years .  . . 
55  to  59  years .  .  . 
60  to  64  years .  .  . 
65  to  69  years .  .  . 
70  to  74  years .  .  . 
75  years  and  over 


All  races 


Both 
sexes 


230,717 

16,714 
17,018 
18,354 
21,255 
21,869 

20,217 
17,960 
14,372 
12,029 
11,420 

11,925 
11,762 
10,176 
8,673 
6,773 
10,200 


4,171 

366 
318 
112 
87 
550 

696 
399 
407 
360 
330 

215 
147 
88 
-109 
-26 
232 


1.8 

2.2 
1.9 
0.6 
0.4 
2.5 

3.4 
2.2 
2.8 
3.0 
2.9 

1.8 
1.2 
0.9 
-1.3 
-0.4 
2.3 


Male 


113,260 

8,555 

8,708 

9,369 

10,828 

11,094 

10,230 
9,031 
7,195 
6,006 
5,661 

5,838 
5,660 
4,774 
3,884 
2,844 
3,582 


3,207 

193 

169 

52 

73 

431 

525 
354 
333 
297 
273 

218 
178 
104 
-19 
-9 
34 


2.8 

2.3 
1.9 
0.6 
0.7 
3.9 

5.1 
3.9 
4.6 
5.0 
4.8 

3.7 
3.1 
2.2 
-0.5 
-0.3 
0.9 


Female 


117,457 

8,159 

8,310 

8,985 

10,427 

10,775 

9,987 
8,928 
7,177 
6,024 
5,759 

6,087 
6,102 
5,401 
4,789 
3,928 
6,618 


964 

173 

149 

59 

14 

119 

171 
44 
73 
63 
57 

-3 
-31 
-17 
-90 
-16 
198 


0.8 

2.1 
1.8 
0.7 
0.1 

1.1 

1.7 
0.5 
1.0 
1.0 
1.0 

-0.5 
-0.3 
-1.9 
-0.4 
3.0 


Black 


Both 
sexes 


28,449 

2,714 
2,670 
2,746 
3,019 
2,936 

2,563 
2,078 
1,644 
1,438 
1,304 

1,244 
1,110 
904 
743 
553 
782 


1,766 

255 

161 

54 

12 

186 

221 

174 
175 
178 
154 

110 
69 
30 
-37 
-12 
34 


6.2 

9.4 
6.0 
2.0 
0.4 
6.3 

8.6 

8.4 

10.6 

12.4 

11.8 

8.8 
6.2 
3.3 
-4.9 
-2.1 
4.4 


Male 


13,872 

1,373 
1,350 
1,381 
1,510 
1,450 

1,262 

1,021 

805 

703 

637 

603 
526 
414 
323 
231 
283 


1,260 

133 

85 

28 

9 

137 

167 
142 
138 

132 
119 

96 
57 
28 
-9 
-4 
2 


9.1 

9.7 
6.3 
2.0 
0.6 
9.4 

13.2 
13.9 
17.1 
18.8 
18.6 

15.9 
10.9 

6.7 
-2.9 
-1.8 

0.7 


Female 


14,577 

1,342 
1,320 
1,365 
1,509 
1,486 

1,300 

1,058 

839 

735 

667 

642 
584 
490 
419 
323 
499 


506 

122 

76 

27 

3 

49 

53 
32 
37 
46 
35 

14 
11 
2 
-27 
-7 
32 


3.5 

9.1 
5.7 
2.0 
0.2 
3.3 

4.1 
3.1 
4.4 
6.2 
5.3 

2.2 
1.9 
0.5 
-6.5 
-2.3 
6.5 


White-and-other  races 


Both 
sexes 


202,268 

14,000 
14,348 
1 5,608 
18,236 
18,933 

17,654 
15,881 
12,728 
10,591 
10,116 

10,681 
10,652 
9,271 
7,930 
6,219 
9,418 


2,405 

111 

158 

57 

75 

364 

475 
224 
232 
182 

176 

105 

78 
58 
-73 
-14 
197 


1.2 

0.8 
1.1 
0.4 
0.4 

1.9 

2.7 
1.4 
1.8 
1.7 
1.7 

1.0 
0.7 
0.6 
-0.9 
-0.2 
2.1 


Male 


99,388 

7,182 
7,358 
7,987 
9,319 
9,644 

8,968 
8,011 
6,390 
5,302 
5,024 

5,236 
5,134 
4,360 
3,561 
2,614 
3,299 


1,947 

60 
84 
24 
64 
294 

357 
212 
196 
165 

154 

122 

121 

77 

-10 

-5 

32 


2.0 

0.8 
1.1 
0.3 
0.7 
3.0 

4.0 
2.7 
3.1 
3.1 
3.1 

2.3 
2.3 
1.8 
-0.3 
-0.2 
1.0 


Female 


102,880 

6,818 
6,990 
7,621 
8,917 
9,289 

8,687 
7,871 
6,339 
5,289 
5,092 

5,445 
5,518 
4,911 
4,370 
3,605 
6,119 


458 

51 
74 
33 
11 
70 

118 

12 
36 
17 
22 

-17 
-43 
-19 
-63 
-9 
165 


0.4 

0.7 
1.1 
0.4 
0.1 
0.8 

1.4 
0.2 
0.6 
0.3 
0.4 

-0.3 
-0.8 
-0.4 
-1.4 
-0.2 
2.7 


White 


Both 
sexes 


197,300 

1 3,475 
1 3,846 
15,160 
17,780 
18,474 

17,163 
15,418 
12,366 
10,310 
9,886 

10,484 
10,486 
9,146 
7,829 
6,146 
9,331 


2,588 

61 

130 

65 

99 

402 

505 
261 
244 
200 
193 

124 
92 
68 

-63 
-7 

214 


1.3 

0.5 
0.9 
0.4 
0.6 
2.2 

2.9 

1.7 
2.0 
1.9 
1.9 

1.2 
0.9 
0.7 
-0.8 
-0.1 
2.3 


Male 


96,982 

6,916 
7,103 
7,759 
9,087 
9,422 

8,738 
7,799 
6,218 
5,165 
4,919 

5,148 
5,057 
4,303 
3,512 
2,577 
3,259 


2,058 

34 
70 
29 
79 
320 

375 
234 
204 
174 
163 

132 
128 
82 
-5 
-1 
38 


2.1 

0.5 
1.0 
0.4 
0.9 
3.4 

4.3 
3.0 
3.3 
3.4 
3.3 

2.6 
2.5 

1.9 
-0.1 

1.2 


-  Represents  zero  or  rounds  to  zero.  *Base  of  percent  is  estimated  population. 

Note:  Estimates  include  an  allowance  for  4  million  undocumented  residents  in  1980.  See  text  for  derivation  of  estimated  population.  Estimates 
compared  to  census  counts  classified  by  modified  race. 
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Table  A. 80.5.  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 

Total  Resident  Population  (Based  on  5  Million  Undocumented  Residents  in  1 980)  by  Age,  Sex,  and  Race: 
1980 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


ESTIMATED  POPULATION 


All  ages  . 


Under  5  years  .  . . 

5  to  9  years 

1 0  to  14  years .  .  . 
1 5  to  19  years . .  . 
20  to  24  years . .  . 

25  to  29  years . .  . 
30  to  34  years .  .  . 
35  to  39  years .  . . 
40  to  44  years .  .  . 
45  to  49  years .  .  . 

50  to  54  years .  . . 
55  to  59  years .  . . 
60  to  64  years . . . 
65  to  69  years . .  . 
70  to  74  years . .  . 
75  years  and  over 

NET  UNDERCOUNT 

All  ages 


Under  5  years  . . . 

5  to  9  years 

1 0  to  14  years .  .  . 
1 5  to  19  years .  . . 
20  to  24  years . . . 

25  to  29  years. . . 
30  to  34  years .  . . 
35  to  39  years . . . 
40  to  44  years .  .  . 
45  to  49  years .  . . 

50  to  54  years .  . . 
55  to  59  years .  . . 
60  to  64  years . . . 
65  to  69  years . . . 
70  to  74  years .  . . 
75  years  and  over 


PERCENT  NET  UNDERCOUNT* 

All  ages 


Under  5  years  . . . 

5  to  9  years 

1 0  to  14  years .  .  . 
1 5  to  19  years .  . . 
20  to  24  years . . . 

25  to  29  years . . . 
30  to  34  years . . . 
35  to  39  years . . . 
40  to  44  years .  .  . 
45  to  49  years . .  . 

50  to  54  years .  .  . 
55  to  59  years. .  . 
60  to  64  years . . . 
65  to  69  years . . . 
70  to  74  years .  .  . 
75  years  and  over 


231,717 

16,756 
17,086 
18,425 
21,365 
22,059 

20,397 
1 8,092 
14,458 
1 2,082 
11,447 

11,939 
11,772 
10,181 
8,677 
6,775 
10,207 


5,171 

408 
386 
183 
197 
740 

876 
531 
492 
412 
358 

229 
156 
93 
-105 
-23 
238 


2.2 

2.4 
2.3 
1.0 
0.9 
3.4 

4.3 
2.9 
3.4 
3.4 

3.1 

1.9 
1.3 
0.9 
-1.2 
-0.3 
2.3 


113,792 

8,577 

8,743 

9,404 

10,889 

1 1 ,203 

10,330 
9,101 
7,240 
6,033 
5,674 

5,845 
5,664 
4,776 
3,885 
2,845 
3,584 


3,739 

214 
204 
88 
133 
539 

624 
424 
378 
325 
286 

224 
182 
107 
-18 
-9 
35 


3.3 

2.5 
2.3 
0.9 
1.2 
4.8 

6.0 
4.7 
5.2 
5.4 
5.0 

3.8 
3.2 
2.2 

-0.5 
-0.3 
1.0 


117,925 

8,180 

8,342 

9,021 

10,476 

10,856 

10,067 
8,991 
7,218 
6,048 
5,773 

6,094 
6,107 
5,404 
4,792 
3,931 
6,623 


1,432 

194 

181 

95 

64 

201 

252 

106 

114 

87 

72 

5 
-26 

-13 
-87 
-14 
203 


1.2 

2.4 
2.2 

1.1 
0.6 
1.8 

2.5 
1.2 
1.6 
1.4 
1.2 

0.1 
-0.4 
-0.2 
-1.8 
-0.4 

3.1 


28,545 

2,717 
2,674 
2,752 
3,030 
2,951 

2,579 
2,092 
1,653 
1,445 
1,308 

1,247 
1,112 
905 
744 
554 
783 


1,862 

258 

165 

60 

23 

202 

237 
188 
185 
184 
158 

112 
70 
31 
-36 
-11 
35 


6.5 

9.5 
6.2 
2.2 
0.8 
6.8 

9.2 

9.0 

11.2 

12.8 

12.1 

9.0 
6.3 
3.4 
-4.8 
-2.0 
4.5 


13,918 

1,374 
1,352 
1,384 
1,515 
1,458 

1,270 

1,027 

810 

706 

639 

604 
527 
415 
324 
231 
283 


1,306 

135 
87 
31 
15 

145 

175 
149 
142 
135 
120 

97 
58 
28 
-9 
-4 
2 


9.4 

9.8 
6.5 
2.2 
1.0 
9.9 

13.8 
14.5 
17.6 
19.2 
18.8 

16.0 
11.0 

6.8 
-2.8 
-1.8 

0.7 


14,627 

1,343 
1,322 
1,368 
1,515 
1,493 

1,309 

1,065 

844 

738 

669 

643 
585 
491 
420 
323 
500 


556 

123 

78 

30 

8 

57 

62 

39 
42 
49 
37 

15 
12 
3 
-27 
-7 
33 


3.8 

9.2 
5.9 
2.2 
0.6 
3.8 

4.7 
3.7 
5.0 
6.6 
5.6 

2.4 
2.1 
0.6 
-6.4 
-2.1 
6.6 


203,171 

14,039 
14,411 
15,673 
18,335 
19,108 

17,818 
1 6,000 
1 2,804 
10,637 
10,139 

10,692 
10,660 
9,276 
7,934 
6,221 
9,424 


3,309 

150 
221 
122 

174 
538 

639 
343 
307 
228 
200 

117 
86 
62 
-70 
-12 

203 


1.6 

1.1 
1.5 
0.8 
0.9 
2.8 

3.6 
2.1 
2.4 
2.1 
2.0 

1.1 
0.8 
0.7 
-0.9 
-0.2 
2.2 


99,873 

7,202 
7,391 
8,020 
9,374 
9,745 

9,060 
8,074 
6,430 
5,327 
5,035 

5,241 
5,138 
4,362 
3,562 
2,614 
3,300 


2,433 

80 
117 

57 
118 
394 

450 
276 
236 
190 
165 

127 
124 
78 
-9 
-5 
33 


2.4 

1.1 
1.6 
0.7 
1.3 
4.0 

5.0 
3.4 
3.7 
3.6 
3.3 

2.4 
2.4 

1.8 
-0.2 
-0.2 

1.0 


103,298 

6,837 
7,020 
7,653 
8,962 
9,363 

8,759 
7,926 
6,374 
5,310 
5,104 

5,451 
5,522 
4,914 
4,372 
3,607 
6,124 


876 

70 

104 

65 

55 

144 

190 
67 
72 
38 
34 

-10 
-38 
-16 
-61 
-7 
170 


0.8 

1.0 
1.5 
0.9 
0.6 
1.5 

2.2 

0.8 
1.1 
0.7 
0.7 

-0.2 
-0.7 
-0.3 
-1.4 
-0.2 
2.8 


198,138 

13,513 
13,907 
15,222 
17,874 
18,641 

17,315 
15,525 
12,431 
10,350 
9,906 

10,494 
10,493 
9,150 
7,832 
6,148 
9,336 


3,426 

99 
190 
127 
193 
569 

657 
369 
309 
240 
213 

134 
99 
72 

-60 
-5 

219 


1.7 

0.7 
1.4 
0.8 
1.1 
3.1 

3.8 
2.4 
2.5 
2.3 

2.1 

1.3 
0.9 
0.8 
-0.8 
-0.1 
2.3 


97,434 

6,935 
7,135 
7,789 
9,140 
9,519 

8,824 
7,857 
6,253 
5,186 
4,928 

5,153 
5,060 
4,304 
3,513 
2,577 
3,260 


2,509 

53 
101 

60 
131 
417 

461 
292 
239 
195 

173 

137 
132 
84 
-4 
-1 
40 


2.6 

0.8 
1.4 
0.8 
1.4 
4.4 

5.2 
3.7 
3.8 
3.8 
3.5 

2.7 

2.6 

1.9 

-0.1 

1.2 


100,704 

6,577 
6,772 
7,432 
8,734 
9,122 

8,491 
7,669 
6,179 
5,164 
4,978 

5,342 
5,433 
4,846 
4,319 
3,571 
6,076 


916 

45 
89 
67 
61 
152 

196 
77 
71 
45 
40 

-2 
-32 
-12 
-56 

-4 
180 


0.9 

0.7 
1.3 
0.9 
0.7 
1.7 

2.3 
1.0 
1.1 
0.9 
0.8 

-0.6 
-0.2 

-1.3 
-0.1 
3.0 


-  Represents  zero  or  rounds  to  zero.  *Base  of  percent  is  estimated  population. 

Note:  Estimates  include  an  allowance  for  5  million  undocumented  residents  in  1980.  See  text  for  derivation  of  estimated  population.  Estimates 
compared  to  census  counts  classified  by  modified  race. 
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Table  A. 70.1 .  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 
Legally  Resident  Population  by  Age,  Sex,  and  Race:  1 970 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


ESTIMATED  POPULATION 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29 
30  to  34 
35  to  39 
40  to  44 
45  to  49 

50  to  54 
55  to  59 
60  to  64 
65  to  69 
70  to  74 
75  years 


years . 
years . 
years . 
years . 
years . 


years .  .  . 
years .  .  . 
years .  .  . 
years .  .  . 
years . .  . 
and  over 


NET  UNDERCOUNT 

All  ages 


Under  5  years  . 
5  to  9  years  .  . . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years. 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years .  .  . 
55  to  59  years .  . . 
60  to  64  years . . . 
65  to  69  years . . . 
70  to  74  years .  .  . 
75  years  and  over 


PERCENT  NET  UNDERCOUNT* 

All  ages 


Under  5  years  .  . . 

5  to  9  years 

1 0  to  14  years . . . 
1 5  to  19  years .  . . 
20  to  24  years . .  . 

25  to  29  years. . . 
30  to  34  years . . . 
35  to  39  years . . . 
40  to  44  years . . . 
45  to  49  years .  .  . 

50  to  54  years .  . . 
55  to  59  years . .  . 
60  to  64  years .  .  . 
65  to  69  years .  .  . 
70  to  74  years .  .  . 
75  years  and  over 


208,625 

17,777 
20,564 
21,046 
19,246 
16,671 

13,897 
1 1 ,808 
11,495 
12,383 
12,608 

11,397 
10,343 
8,861 
7,092 
5,560 
7,876 


5,323 

610 
590 
236 
155 
278 

407 
369 
380 
391 
480 

283 
361 
236 
94 
111 
343 


2.6 

3.4 
2.9 

1.1 
0.8 
1.7 

2.9 
3.1 
3.3 
3.2 
3.8 

2.5 
3.5 
2.7 
1.3 
2.0 
4.4 


102,369 

9,086 

10,491 

10,738 

9,765 

8,156 

6,948 
5,898 
5,723 
6,143 
6,214 

5,574 
4,964 
4,143 
3,172 
2,343 
3,011 


3,410 

334 
313 
137 
120 
225 

319 
298 
307 
319 
357 

221 

194 

112 

47 

26 

84 


3.3 

3.7 
3.0 
1.3 
1.2 
2.8 

4.6 
5.0 
5.4 
5.2 
5.7 

4.0 
3.9 
2.7 

1.5 
1.1 
2.8 


106,256 

8,691 

10,073 

10,308 

9,481 

8,514 

6,949 
5,910 
5,772 
6,240 
6,394 

5,824 
5,379 
4,719 
3,920 
3,217 
4,865 


1,913 

276 
277 

99 
35 
53 

88 
71 
73 
72 
123 

62 

167 

124 

47 

86 

260 


1.8 

3.2 
2.7 

1.0 
0.4 
0.6 

1.3 
1.2 
1.3 
1.2 
1.9 

1.1 
3.1 
2.6 
1.2 
2.7 
5.3 


24,472 

2,699 
2,952 
2,908 
2,521 
1,987 

1,624 
1,449 
1,351 
1,342 
1,254 

1,077 
958 
793 
605 
430 
521 


1,883 

265 

202 

95 

95 

171 

195 
195 
154 

142 
130 

86 
83 
58 
-22 
14 
20 


7.7 

9.8 
6.8 
3.3 
3.8 
8.6 

12.0 
13.5 
11.4 
10.6 
10.4 

8.0 
8.7 
7.4 
-3.7 
3.3 
3.9 


11,985 

1,360 
1,484 
1,462 
1,257 
958 

800 
714 
668 
664 
616 

520 
451 
367 
272 
187 
205 


1,232 

140 
105 

54 

54 

117 

142 
146 
127 
120 
95 

61 
46 
33 

-5 
3 

-3 


10.3 

10.3 
7.1 
3.7 
4.3 

12.2 

17.7 
20.4 
19.0 
18.0 
15.4 

11.7 
10.2 

8.9 
-2.0 

1.6 
-1.2 


12,487 

1,339 
1,468 
1,446 
1,264 
1,029 

824 
735 
683 
678 
638 

557 
507 
426 
333 
243 
316 


650 

125 
97 

41 
41 
54 

53 
49 
28 
23 
35 

25 
37 
26 
-17 
11 
23 


5.2 

9.4 
6.6 
2.8 
3.2 
5.2 

6.4 
6.7 
4.0 
3.4 

5.5 

4.6 
7.3 
6.1 
-5.0 
4.6 
7.2 


184,154 

15,077 
17,612 
18,138 
16,726 
14,683 

12,273 
10,359 
10,144 
1 1 ,041 
11,354 

10,320 
9,386 
8,069 
6,487 
5,130 
7,355 


3,440 

345 
388 
142 
60 
107 

212 
174 
226 
249 
350 

197 
278 
177 
116 
97 
323 


1.9 

2.3 
2.2 
0.8 
0.4 
0.7 

1.7 
1.7 
2.2 
2.3 

3.1 

1.9 
3.0 
2.2 
1.8 

1.9 
4.4 


90,384 

7,726 
9,007 
9,276 
8,508 
7,198 

6,148 
5,184 
5,056 
5,479 
5,598 

5,054 
4,513 
3,775 
2,900 
2,156 
2,806 


2,177 

194 

208 

83 

66 

108 

177 
152 
180 
199 
262 

160 
148 
79 
52 
23 
86 


2.4 

2.5 
2.3 
0.9 
0.8 
1.5 

2.9 
2.9 
3.6 
3.6 
4.7 

3.2 
3.3 
2.1 
1.8 
1.1 
3.1 


93,770 

7,351 
8,605 
8,862 
8,218 
7,485 

6,124 
5,176 
5,089 
5,562 
5,756 

5,267 
4,873 
4,293 
3,587 
2,974 
4,549 


1,263 

151 

180 

58 

-6 

35 
22 
45 
50 
88 

37 
130 
98 
64 
74 
237 


1.3 

2.1 
2.1 
0.7 
-0.1 

0.6 
0.4 
0.9 
0.9 
1.5 

0.7 
2.7 
2.3 
1.8 
2.5 
5.2 


181,623 

14,779 
17,301 
17,857 
16,489 
14,467 

12,076 
10,188 
9,982 
10,886 
11,223 

10,223 
9,305 
8,002 
6,437 
5,095 
7,312 


3,468 

311 
356 
129 
70 
131 

223 
187 
232 
250 
352 

200 
281 
181 
125 
103 
337 


1.9 

2.1 
2.1 
0.7 
0.4 
0.9 

1.8 
1.8 
2.3 
2.3 
3.1 

2.0 
3.0 
2.3 
1.9 
2.0 
4.6 


89,131 

7,574 
8,849 
9,133 
8,387 
7,094 

6,057 
5,104 
4,984 
5,410 
5,534 

5,005 
4,470 
3,737 
2,872 
2,138 
2,785 


2,196 

175 

191 

75 

69 

121 

185 
161 
185 
201 
263 

162 
150 
81 
57 
26 
94 


2.5 

2.3 
2.2 

0.8 
0.8 
1.7 

3.1 
3.2 
3.7 
3.7 
4.8 

3.2 
3.3 
2.2 

2.0 
1.2 
3.4 


-  Represents  zero  or  rounds  to  zero.  *  Base  of  percent  is  estimated  population. 

Note:  Estimates  include  no  allowance  for  undocumented  immigration.  See  text  for  derivation  of  estimated  population. 
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Table  A. 70.2.  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 
Total  Resident  Population  (Based  on  2.06  Million  Undocumented  Residents  Counted  in  1 980)  by  Age, 
Sex,  and  Race:  1970 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


ESTIMATED  POPULATION 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years . 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years . .  . 
55  to  59  years . .  . 
60  to  64  years .  .  . 
65  to  69  years .  .  . 
70  to  74  years .  .  . 
75  years  and  over 

NET  UNDERCOUNT 

All  ages 


Under  5  years  .  . . 

5  to  9  years  

1 0  to  14  years . . . 
1 5  to  19  years . .  . 
20  to  24  years . . . 

25  to  29  years.. . 
30  to  34  years . . . 
35  to  39  years . . . 
40  to  44  years .  . . 
45  to  49  years .  . . 

50  to  54  years .  .  . 
55  to  59  years . . . 
60  to  64  years .  .  . 
65  to  69  years . . . 
70  to  74  years .  . . 
75  years  and  over 


PERCENT  NET  UNDERCOUNT* 

All  ages 


Under  5  years  .  .  . 

5  to  9  years 

1 0  to  14  years . .  . 
1 5  to  19  years . .  . 
20  to  24  years . . . 

25  to  29  years . . . 
30  to  34  years . . . 
35  to  39  years . . . 
40  to  44  years .  .  . 
45  to  49  years .  .  . 

50  to  54  years . .  . 
55  to  59  years . . . 
60  to  64  years . . . 
65  to  69  years . . . 
70  to  74  years .  .  . 
75  years  and  over 


209,165 

1 7,803 
20,609 
21,102 
19,327 
16,783 

13,998 
1 1 ,868 
11,522 
12,395 
12,616 

11,401 
10,346 
8,863 
7,095 
5,562 
7,877 


5,863 

636 
635 
292 
235 
390 

508 
428 
407 
403 
488 

286 
364 
237 
97 
113 
344 


2.8 

3.6 
3.1 
1.4 
1.2 
2.3 

3.6 
3.6 
3.5 
3.3 
3.9 

2.5 
3.5 
2.7 
1.4 
2.0 
4.4 


102,642 

9,099 

10,515 

10,766 

9,806 

8,215 

7,003 
5,929 
5,734 
6,147 
6,217 

5,575 
4,965 
4,143 
3,172 
2,343 
3,012 


3,682 

347 
338 
165 
160 
283 

373 
329 
318 
324 
360 

222 

195 

112 

47 

26 

84 


3.6 

3.8 
3.2 
1.5 
1.6 
3.4 

5.3 
5.5 
5.5 
5.3 
5.8 

4.0 
3.9 
2.7 
1.5 
1.1 
2.8 


106,524 

8,704 

10,094 

10,336 

9,521 

8,568 

6,995 
5,939 
5,788 
6,247 
6,398 

5,826 
5,381 
4,720 
3,923 
3,219 
4,866 


2,181 

289 
298 
127 
75 
107 

134 
99 
89 
80 

128 

64 

169 

125 

49 

87 

261 


2.0 

3.3 
2.9 
1.2 
0.8 
1.2 

1.9 
1.7 
1.5 
1.3 
2.0 

1.1 
3.1 
2.7 
1.3 
2.7 
5.4 


24,531 

2,702 
2,958 
2,913 
2,528 
1,997 

1,635 
1,456 
1,355 
1,344 
1,255 

1,078 
958 
793 
606 
431 
521 


1,942 

267 
207 
100 
102 

181 

205 
202 
158 
145 
131 

87 
84 
59 
-22 
14 
20 


7.9 

9.9 

7.0 
3.4 
4.0 
9.0 

12.6 
13.9 
11.7 
10.8 
10.5 

8.1 
8.8 
7.4 
-3.6 
3.3 
3.9 


12,012 

1,361 
1,487 
1,465 
1,260 
963 

805 
718 
670 
665 
616 

520 
451 
367 
272 
187 
205 


1,260 

141 

108 

56 

57 

122 

147 
149 
129 
121 
96 

61 
46 
33 
-5 
3 
-3 


10.5 

10.3 
7.3 
3.8 
4.5 

12.6 

18.2 
20.8 
19.2 
18.1 

15.5 

11.8 
10.2 

8.9 
-1.9 

1.6 
-1.2 


12,519 

1,340 
1,471 
1,449 
1,268 
1,034 

830 
739 
686 
679 
639 

558 
507 
426 
334 
244 
316 


682 

126 
99 
44 
45 
59 

58 
53 
30 
24 
36 

26 
38 
26 

-17 
11 
23 


5.5 

9.4 
6.8 
3.0 
3.5 
5.7 

7.0 
7.2 

4.4 
3.6 
5.6 

4.7 
7.5 
6.1 
-5.0 
4.6 
7.2 


184,634 

15,101 
17,652 
18,189 
16,799 
14,785 

12,363 
10,412 
10,167 
11,051 
1 1 ,360 

10,323 
9,388 
8,070 
6,489 
5,131 
7,356 


3,921 

369 
428 
192 
133 
209 

303 
226 
248 
258 
356 

199 
280 
179 
118 
99 
324 


2.1 

2.4 
2.4 
1.1 
0.8 
1.4 

2.4 
2.2 
2.4 
2.3 

3.1 

1.9 
3.0 
2.2 
1.8 
1.9 
4.4 


90,629 

7,738 
9,029 
9,302 
8,545 
7,252 

6,198 
5,212 
5,065 
5,483 
5,601 

5,055 
4,514 
3,776 
2,900 
2,156 
2,807 


2,423 

206 
230 
109 
103 
162 

227 
180 
189 
203 
264 

161 
148 
79 
52 
23 
87 


2.7 

2.7 
2.5 
1.2 
1.2 
2.2 

3.7 
3.4 
3.7 
3.7 
4.7 

3.2 
3.3 
2.1 
1.8 
1.1 
3.1 


94,005 

7,363 
8,623 
8,887 
8,253 
7,533 

6,166 
5,200 
5,102 
5,568 
5,759 

5,268 
4,874 
4,294 
3,589 
2,975 
4,549 


1,498 

163 

198 

84 

30 

48 

76 
46 
59 
55 
92 

38 
131 
99 
66 
75 
238 


1.6 

2.2 

2.3 
0.9 
0.4 
0.6 

1.2 
0.9 
1.2 
1.0 
1.6 

0.7 
2.7 
2.3 
1.8 
2.5 
5.2 


182,045 

14,800 
17,338 
17,905 
16,556 
14,556 

12,152 
10,233 
10,001 
10,894 
11,228 

10,225 
9,306 
8,003 
6,440 
5,096 
7,313 


3,890 

332 
393 
177 
137 
220 

298 
231 
250 
259 
357 

202 
282 
182 
127 
104 
338 


2.1 

2.2 

2.3 

1.0 
0.8 
1.5 

2.5 
2.3 
2.5 
2.4 
3.2 

2.0 
3.0 
2.3 
2.0 
2.0 
4.6 


89,344 

7,584 
8,869 
9,158 
8,421 
7,141 

6,098 
5,127 
4,991 
5,413 
5,536 

5,006 
4,470 
3,738 
2,872 
2,138 
2,785 


2,410 

186 
211 
99 
103 
168 

226 
184 
192 
204 
265 

163 
150 
82 
57 
26 
94 


2.7 

2.5 
2.4 
1.1 
1.2 
2.4 

3.7 
3.6 
3.8 
3.8 
4.8 

3.2 
3.4 
2.2 
2.0 

1.2 
3.4 


92,701 

7,216 
8,469 
8,747 
8,135 
7,415 

6,054 
5,106 
5,010 
5,482 
5,692 

5,219 
4,836 
4,265 
3,568 
2,958 
4,528 


1,480 

146 

182 

78 

34 

51 

72 
47 
58 
54 
92 

40 

132 

100 

70 

79 

244 


1.6 

2.0 
2.1 
0.9 
0.4 
0.7 

1.2 
0.9 
1.2 
1.0 
1.6 

0.8 
2.7 
2.3 
2.0 
2.7 
5.4 


*Base  of  percent  is  estimated  population. 

Note:  Estimates  include  an  allowance  for  undocumented  immigration  corresponding  to  the  2.06  million  undocumented  residents  estimated  to  have 
been  counted  in  the  1 980  census.  See  text  for  derivation  of  estimated  population. 
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Table  A. 70.3.  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 

Total  Resident  Population  (Based  on  3  Million  Undocumented  Residents  in  1 980)  by  Age,  Sex,  and  Race: 
1970 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


ESTIMATED  POPULATION 

All  ages 

Under  5  years 

5  to  9  years 

1 0  to  14  years 

1 5  to  19  years 

20  to  24  years 

25  to  29  years 

30  to  34  years 

35  to  39  years 

40  to  44  years 

45  to  49  years 

50  to  54  years 

55  to  59  years 

60  to  64  years 

65  to  69  years 

70  to  74  years 

75  years  and  over 

NET  UNDERCOUNT 

All  ages 

Under  5  years 

5  to  9  years 

1 0  to  14  years 

1 5  to  19  years 

20  to  24  years 

25  to  29  years 

30  to  34  years 

35  to  39  years 

40  to  44  years 

45  to  49  years 

50  to  54  years 

55  to  59  years 

60  to  64  years 

65  to  69  years 

70  to  74  years 

75  years  and  over 

PERCENT  NET  UNDERCOUNT 

All  ages 

Under  5  years 

5  to  9  years 

1 0  to  14  years 

1 5  to  19  years 

20  to  24  years 

25  to  29  years 

30  to  34  years 

35  to  39  years 

40  to  44  years 

45  to  49  years 

50  to  54  years 

55  to  59  years 

60  to  64  years 

65  to  69  years 

70  to  74  years 

75  years  and  over 


209,413 

17,815 
20,630 
21,128 
19,364 
16,834 

14,044 
11,895 
11,534 
12,400 
12,619 

1 1 ,402 
10,347 
8,864 
7,096 
5,562 
7,878 


6,111 

648 
656 
318 
272 
441 

554 
456 
419 
409 
491 

288 
365 
238 
98 
113 
345 


2.9 

3.6 
3.2 
1.5 
1.4 
2.6 

3.9 
3.8 
3.6 
3.3 
3.9 

2.5 
3.5 
2.7 
1.4 
2.0 
4.4 


102,767 

9,105 

10,526 

10,779 

9,824 

8,242 

7,028 
5,944 
5,739 
6,149 
6,219 

5,576 
4,965 
4,143 
3,172 
2,343 
3,012 


3,807 

353 
349 
178 
179 
310 

398 
343 
323 
326 
361 

223 

195 

112 

47 

26 

84 


3.7 

3.9 
3.3 
1.7 
1.8 
3.8 

5.7 
5.8 
5.6 
5.3 
5.8 

4.0 
3.9 
2.7 
1.5 
1.1 
2.8 


106,646 

8,710 

10,104 

10,349 

9,539 

8,592 

7,017 
5,951 
5,795 
6,251 
6,401 

5,827 
5,382 
4,721 
3,924 
3,219 
4,866 


2,303 

295 
307 
140 
93 
131 

156 

112 

96 

83 

130 

65 

170 

126 

51 

87 

261 


2.2 

3.4 
3.0 
1.4 
1.0 
1.5 

2.2 
1.9 
1.7 
1.3 
2.0 

1.1 
3.2 
2.7 
1.3 
2.7 
5.4 


24,558 

2,703 
2,960 
2,916 
2,531 
2,002 

1,640 
1,460 
1,357 
1,345 
1,256 

1,078 
959 
794 
606 
431 
521 


1,969 

268 
210 
103 
105 
185 

210 
205 
160 
146 
132 

88 
84 
59 
-22 
14 
20 


8.0 

9.9 
7.1 
3.5 
4.2 
9.3 

12.8 
14.1 
11.8 
10.9 
10.5 

8.1 
8.8 
7.4 
-3.6 
3.3 
3.9 


12,025 

1,362 
1,488 
1,466 
1,262 
965 

807 
719 
670 
665 
617 

520 
451 
367 
272 
187 
205 


1,272 

141 

109 

57 

59 

124 

149 
151 
129 
121 
96 

61 
46 
33 
-5 
3 
-3 


10.6 

10.4 
7.3 
3.9 
4.6 

12.8 

18.5 
20.9 
19.3 
18.2 
15.6 

11.8 
10.2 

8.9 
-1.9 

1.6 
-1.2 


12,533 

1,341 
1,472 
1,450 
1,270 
1,037 

832 
740 
687 
680 
640 

558 
507 
426 
334 
244 
316 


697 

127 

101 

45 

47 

61 

61 
55 
31 
25 
36 

26 

38 
26 

-16 
11 
23 


5.6 

9.5 
6.8 
3.1 
3.7 
5.9 

7.3 
7.4 
4.5 
3.7 
5.7 

4.7 
7.5 
6.2 
-4.9 
4.7 
7.2 


184,855 

15,112 
17,670 
18,212 
16,832 
14,832 

1 2,405 
10,436 
10,177 
11,055 
11,363 

10,324 
9,389 
8,070 
6,490 
5,132 
7,356 


4,142 

380 
446 
216 
167 
256 

344 
250 
258 
263 
359 

200 
281 
179 
120 
99 
325 


2.2 

2.5 
2.5 
1.2 
1.0 
1.7 

2.8 
2.4 
2.5 
2.4 
3.2 

1.9 
3.0 
2.2 
1.8 
1.9 
4.4 


90.742 

7,743 
9,038 
9,313 
8,562 
7,277 

6,220 
5,224 
5,069 
5,484 
5,602 

5,055 
4,514 
3,776 
2,900 
2,156 
2,807 


2,536 

212 

239 
121 
120 
186 

249 
193 
193 
205 
266 

161 
149 
80 
53 
23 
87 


2.8 

2.7 
2.6 
1.3 
1.4 
2.6 

4.0 
3.7 

3.8 
3.7 
4.7 

3.2 
3.3 
2.1 
1.8 
1.1 
3.1 


94,113 

7,369 
8,632 
8,899 
8,270 
7,555 

6,184 
5,211 
5,108 
5,571 
5,761 

5,269 
4,874 
4,294 
3,590 
2,975 
4,550 


1,606 

168 

207 

95 

46 

70 

95 
58 
65 
58 
93 

39 

132 

100 

67 

76 

238 


1.7 

2.3 
2.4 
1.1 
0.6 
0.9 

1.5 
1.1 
1.3 
1.0 
1.6 

0.7 
2.7 
2.3 
1.9 
2.6 
5.2 


182,239 

14,810 
17,354 
17,927 
16,587 
14,597 

12,186 
10,253 
10,009 
10,898 
1 1 ,230 

10,226 
9,307 
8,003 
6,441 
5,097 
7,314 


4,084 

342 
409 
199 
168 
261 

333 
252 
259 
262 
359 

203 
283 
182 
129 
105 
338 


2.2 

2.3 
2.4 
1.1 
1.0 
1.8 

2.7 
2.5 
2.6 
2.4 
3.2 

2.0 
3.0 
2.3 
2.0 
2.1 
4.6 


89,443 

7,589 
8,878 
9,169 
8,437 
7,163 

6,116 
5,137 
4,994 
5,414 
5,537 

5,006 
4,471 
3,738 
2,872 
2,138 
2,785 


2,508 

191 
220 
110 
119 
190 

245 
194 
195 
205 
266 

163 
151 
82 
57 
26 
95 


2.8 

2.5 
2.5 
1.2 
1.4 
2.7 

4.0 
3.8 
3.9 
3.8 
4.8 

3.3 
3.4 
2.2 
2.0 
1.2 
3.4 


*Base  of  percent  is  estimated  population. 

Note:  Estimates  include  an  allowance  for  undocumented  immigration  corresponding  to  3  million  undocumented  residents  in  1980.  See  text  for 
derivation  of  estimated  population. 
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Table  A. 70.4.  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 

Total  Resident  Population  (Based  on  4  Million  Undocumented  Residents  in  1 980)  by  Age,  Sex,  and  Race: 
1970 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


ESTIMATED  POPULATION 

All  ages 


Under  5  years  . 
5  to  9  years  .  . . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years . 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years . .  . 
55  to  59  years .  .  . 
60  to  64  years .  .  . 
65  to  69  years .  .  . 
70  to  74  years .  .  . 
75  years  and  over 

NET  UNDERCOUNT 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years . 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years .  .  . 
55  to  59  years . . . 
60  to  64  years . .  . 
65  to  69  years . . . 
70  to  74  years . .  . 
75  years  and  over 


PERCENT  NET  UNDERCOUNT* 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
10  to  14  years. 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years. 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years .  .  . 
55  to  59  years .  . . 
60  to  64  years .  .  . 
65  to  69  years . . . 
70  to  74  years .  .  . 
75  years  and  over 


209,675 

17,827 
20,652 
21,155 
19,403 
16,888 

14,094 
11,924 
11,547 
1 2,406 
12,623 

1 1 ,404 
10,349 
8,865 
7,098 
5,563 
7,878 


6,373 

660 
678 
346 
311 
496 

603 
485 
432 
414 
495 

290 

366 

239 

99 

114 
345 


3.0 

3.7 
3.3 
1.6 
1.6 
2.9 

4.3 
4.1 
3.7 
3.3 
3.9 

2.5 
3.5 
2.7 
1.4 
2.1 
4.4 


102,899 

9,111 

10,538 

10,793 

9,844 

8,271 

7,054 
5,959 
5,744 
6,152 
6,220 

5,576 
4,966 
4,144 
3,173 
2,343 
3,012 


3,940 

359 
360 
192 
199 
339 

425 
359 
328 
328 
363 

223 

195 

112 

48 

26 

84 


3.8 

3.9 
3.4 
1.8 
2.0 
4.1 

6.0 
6.0 
5.7 
5.3 
5.8 

4.0 
3.9 
2.7 
1.5 
1.1 
2.8 


106,776 

8,716 

10,114 

10,362 

9,559 

8,618 

7,039 
5,965 
5,803 
6,254 
6,403 

5,828 
5,383 
4,721 
3,925 
3,220 
4,866 


2,433 

301 
318 
154 
112 

157 

178 
126 
104 
87 
132 

66 

171 

127 

52 

88 

261 


2.3 

3.5 
3.1 
1.5 
1.2 
1.8 

2.5 

2.1 
1.8 
1.4 
2.1 

1.1 
3.2 
2.7 
1.3 
2.7 
5.4 


24,587 

2,704 
2,963 
2,918 
2,535 
2,007 

1,645 
1,463 
1,359 
1,346 
1,257 

1,079 
959 
794 
606 
431 
521 


1,998 

269 
212 
105 
109 
190 

215 
209 
163 
147 
133 

88 
85 
59 
-21 

14 
20 


8.1 

10.0 
7.2 
3.6 
4.3 
9.5 

13.1 
14.3 
12.0 
10.9 
10.6 

8.2 
8.8 
7.5 
-3.5 
3.3 
3.9 


12,038 

1,362 
1,489 
1,467 
1,263 
968 

810 
721 
671 
666 
617 

520 
451 
367 
272 
187 
205 


1,285 

142 

111 

59 

60 

126 

152 
152 
130 
122 
96 

61 
46 
33 
-5 
3 
-3 


10.7 

10.4 
7.4 
4.0 
4.8 

13.0 

18.7 
21.1 
19.4 
18.3 
15.6 

11.8 
10.3 

8.9 
-1.9 

1.6 
-1.2 


12,549 

1,341 
1,473 
1,451 
1,272 
1,039 

835 
742 

688 
681 
640 

558 
508 
426 
334 
244 
316 


713 

127 

102 

47 

49 

64 

64 
57 
32 
26 

37 

27 
38 
27 
-16 
11 
23 


5.7 

9.5 
6.9 
3.2 
3.8 
6.1 

7.6 
7.6 
4.7 
3.8 
5.7 

4.8 
7.6 
6.2 
-4.9 
4.7 
7.3 


185,089 

15,124 
17,689 
18,237 
16,868 
14,882 

12,449 
10,461 
10,188 
1 1 ,060 
11,366 

10,325 
9,389 
8,071 
6,492 
5,132 
7,357 


4,375 

391 
466 
241 
202 
306 

388 
276 
269 
267 
362 

202 
281 
180 
121 
100 
325 


2.4 

2.6 
2.6 
1.3 
1.2 
2.1 

3.1 
2.6 
2.6 
2.4 
3.2 

2.0 
3.0 
2.2 

1.9 
1.9 
4.4 


90,861 

7,749 
9,049 
9,326 
8,581 
7,303 

6,244 
5,238 
5,073 
5,486 
5,603 

5,056 
4,514 
3,776 
2,900 
2,156 
2,807 


2,655 

217 
250 
133 
139 
213 

273 
206 
198 
206 
267 

162 
149 
80 
53 
23 
87 


2.9 

2.8 
2.8 
1.4 
1.6 
2.9 

4.4 
3.9 
3.9 
3.8 
4.8 

3.2 
3.3 

2.1 
1.8 
1.1 
3.1 


94,227 

7,375 
8,640 
8,911 
8,287 
7,579 

6,204 
5,223 
5,115 
5,574 
5,763 

5,270 
4,875 
4,295 
3,591 
2,976 
4,550 


1,721 

174 

216 

107 

64 

93 

115 
69 
72 
61 
95 

40 

132 

100 

68 

76 

238 


1.8 

2.4 
2.5 
1.2 
0.8 
1.2 

1.8 
1.3 
1.4 
1.1 
1.7 

0.8 
2.7 
2.3 
1.9 
2.6 
5.2 


182,444 

14,820 
17,372 
17,950 
16,619 
14,640 

12,223 
10,275 
10,018 
10,902 
11,233 

10,227 
9,308 
8,004 
6,442 
5,097 
7,314 


4,289 

352 
427 
222 
201 
304 

370 
273 
268 
266 
362 

204 
283 
183 
130 
106 
339 


2.4 

2.4 
2.5 
1.2 
1.2 
2.1 

3.0 
2.7 
2.7 
2.4 
3.2 

2.0 
3.0 
2.3 
2.0 
2.1 
4.6 


89,547 

7,594 
8,888 
9,181 
8,453 
7,186 

6,136 
5,148 
4,997 
5,415 
5,538 

5,007 
4,471 
3,738 
2,872 
2,138 
2,785 


2,612 

196 
229 
122 
136 
213 

265 
205 
198 
207 
267 

164 
151 
82 
57 
26 
95 


2.9 

2.6 
2.6 
1.3 
1.6 
3.0 

4.3 
4.0 
4.0 
3.8 
4.8 

3.3 
3.4 
2.2 
2.0 
1.2 
3.4 


92,897 

7,226 
8,484 
8,769 
8,166 
7,454 

6,087 
5,127 
5,021 
5,487 
5,695 

5,220 
4,837 
4,266 
3,570 
2,959 
4,529 


1,677 

156 

198 

100 

65 

91 

105 
68 
69 
59 

95 

41 

133 

101 

72 

80 

244 


1.8 

2.2 
2.3 

1.1 
0.8 
1.2 

1.7 
1.3 
1.4 
1.1 
1.7 

0.8 
2.7 
2.4 
2.0 
2.7 
5.4 


*Base  of  percent  is  estimated  population. 

Note:  Estimates  include  an  allowance  for  undocumented  immigration  corresponding  to  4  million  undocumented  residents  in  1980.  See  text  for 
derivation  of  estimated  population. 
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Table  A. 70.5.  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 

Total  Resident  Population  (Based  on  5  Million  Undocumented  Residents  in  1 980)  by  Age,  Sex,  and  Race: 
1970 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


ESTIMATED  POPULATION 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years . 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years .  .  . 
55  to  59  years  .  .  . 
60  to  64  years .  .  . 
65  to  69  years .  . . 
70  to  74  years .  .  . 
75  years  and  over 

NET  UNDERCOUNT 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years . 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years .  .  . 
55  to  59  years.  . . 
60  to  64  years .  .  . 
65  to  69  years . .  . 
70  to  74  years .  .  . 
75  years  and  over 


PERCENT  NET  UNDERCOUNT* 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
10  to  14  years. 
1  5  to  19  years . 
20  to  24  years . 

25  to  29  years. 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years .  .  . 
55  to  59  years .  .  . 
60  tc  64  years .  .  . 
65  to  69  years.  .  . 
70  to  74  years .  .  . 
75  years  and  over 


209,938 

17,840 
20,674 
21,183 
19,442 
16,943 

14,143 
11,953 
11,560 
12,412 
12,627 

11,406 
10,350 
8,866 
7,099 
5,564 
7,879 


6,636 

673 
700 
373 
350 
550 

653 
513 
445 
420 
499 

291 
367 
240 

101 
115 
346 


3.2 

3.8 
3.4 
1.8 
1.8 
3.2 

4.6 
4.3 
3.8 
3.4 
3.9 

2.6 
3.5 
2.7 

1.4 
2.1 
4.4 


103,032 

9,118 

10,550 

10,807 

9,863 

8,299 

7,081 
5,974 
5,750 
6,154 
6,222 

5,577 
4,966 
4,144 
3,173 
2,343 
3,012 


4,073 

365 
372 
206 
218 
367 

452 
374 
333 
330 
365 

224 

196 

113 

48 

26 

84 


4.0 

4.0 
3.5 
1.9 
2.2 

4.4 

6.4 
6.3 
5.8 
5.4 
5.9 

4.0 
3.9 
2.7 
1.5 
1.1 
2.8 


106,906 

8,722 

10,124 

10,376 

9,578 

8,644 

7,062 
5,979 
5,811 
6,258 
6,405 

5,829 
5,383 
4,722 
3,926 
3,220 
4,867 


2,563 

308 
328 
168 
132 
183 

201 
140 

112 

90 

134 

67 

171 

127 

53 

89 

262 


2.4 

3.5 
3.2 

1.6 
1.4 
2.1 

2.8 
2.3 

1.9 
1.4 
2.1 

1.2 
3.2 
2.7 
1.3 
2.7 
5.4 


24,615 

2,705 
2,965 
2,921 
2,538 
2,011 

1,650 
1,467 
1,362 
1,348 
1,258 

1,079 
959 
794 
606 
431 
521 


2,027 

270 
215 
108 
112 
195 

220 
212 
165 
148 
134 

88 
85 
60 
-21 
14 
20 


8.2 

10.0 
7.2 
3.7 
4.4 
9.7 

13.4 
14.5 
12.1 
11.0 
10.6 

8.2 
8.9 
7.5 
-3.5 
3.4 
3.9 


12,051 

1,363 
1,491 
1,468 
1,265 
970 

813 
723 
672 
666 
617 

521 
452 
368 
272 
187 
205 


1,298 

142 

112 

60 

62 

129 

154 
154 
131 
122 
97 

62 
46 
33 

-5 
3 

-2 


10.8 

10.4 
7.5 
4.1 
4.9 

13.3 

19.0 
21.3 
19.5 
18.3 
15.6 

11.8 
10.3 

8.9 
-1.8 

1.6 
-1.2 


12,564 

1,342 
1,475 
1,453 
1,273 
1,042 

838 
744 
689 
681 
641 

558 
508 
427 
334 
244 
316 


728 

128 

103 

48 

51 

66 

66 
58 
33 
26 

37 

27 
39 
27 
-16 
11 
23 


5.8 

9.5 
7.0 
3.3 
4.0 
6.4 

7.9 
7.9 
4.8 
3.9 
5.8 

4.8 
7.6 
6.3 
-4.8 
4.7 
7.3 


185,323 

15,135 
17,709 
18,262 
1 6,903 
14,931 

12,493 
10,486 
10,199 
11,064 
11,369 

10,327 
9,390 
8,072 
6,493 
5,133 
7,357 


4,609 

403 
485 
265 
238 
355 

432 
301 
280 
272 
365 

203 
282 
181 
122 
100 
325 


2.5 

2.7 
2.7 
1.5 
1.4 
2.4 

3.5 
2.9 
2.7 
2.5 
3.2 

2.0 
3.0 
2.2 

1.9 
2.0 
4.4 


90,981 

7,755 
9,059 
9,338 
8,599 
7,329 

6,268 
5,252 
5,077 
5,488 
5,604 

5,056 
4,515 
3,776 
2,901 
2,156 
2,807 


2,774 

223 
260 
146 
157 
239 

297 
220 
202 
208 
268 

162 
150 
80 
53 
23 
87 


3.0 

2.9 
2.9 
1.6 
1.8 
3.3 

4.7 
4.2 
4.0 
3.8 
4.8 

3.2 
3.3 
2.1 
1.8 
1.1 
3.1 


94,342 

7,380 
8,649 
8,923 
8,305 
7,602 

6,224 
5,235 
5,121 
5,577 
5,764 

5,270 
4,876 
4,295 
3,592 
2,977 
4,550 


1,835 

180 
225 
120 
81 
116 

135 
81 
78 
64 
97 

40 

133 

101 

69 

77 

239 


1.9 

2.4 
2.6 
1.3 
1.0 

1.5 

2.2 
1.6 

1.5 
1.1 
1.7 

0.8 
2.7 
2.3 
1.9 
2.6 
5.2 


182,649 

14,830 
17,390 
17,973 
16,652 
14,683 

12,260 
10,297 
10,027 
10,906 
11,235 

10,228 
9,308 
8,004 
6,443 
5,098 
7,314 


4,494 

363 
445 
245 
233 

347 

407 
295 
277 
270 
364 

205 
284 
183 
131 
106 
339 


2.5 

2.4 
2.6 
1.4 
1.4 
2.4 

3.3 
2.9 
2.8 
2.5 
3.2 

2.0 
3.1 
2.3 
2.0 
2.1 
4.6 


89,651 

7,599 
8,897 
9,192 
8,470 
7,209 

6,156 
5,159 
5,000 
5,417 
5,539 

5,007 
4,471 
3,738 
2,872 
2,138 
2,785 


2,716 

201 
239 
134 
153 
236 

285 
216 
201 
208 
268 

164 
151 
82 
58 
26 
95 


3.0 

2.6 
2.7 
1.5 
1.8 
3.3 

4.6 
4.2 
4.0 
3.8 
4.8 

3.3 
3.4 
2.2 
2.0 
1.2 
3.4 


*Base  of  percent  is  estimated  population. 

Note:  Estimates  include  an  allowance  for  undocumented  immigration  corresponding  to  5  million  undocumented  residents  in  1980.  See  text  for 
derivation  of  estimated  population. 
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Table  A. 60.1 .  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 
Legally  Resident  Population  by  Age,  Sex,  and  Race:  1 960 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


ESTIMATED  POPULATION 

All  ages 


Under  5  years  .  .  . 

5  to  9  years 

1 0  to  14  years .  .  . 
1 5  to  19  years .  . . 
20  to  24  years .  .  . 

25  to  29  years.  .  . 
30  to  34  years .  .  . 
35  to  39  years .  . . 
40  to  44  years .  .  . 
45  to  49  years .  . . 

50  to  54  years .  . . 
55  to  59  years .  .  . 
60  to  64  years .  .  . 
65  to  69  years .  . . 
70  to  74  years . .  . 
75  years  and  over 

NET  UNDERCOUNT 

All  ages 


Under  5  years  .  .  . 

5  to  9  years 

1 0  to  14  years .  .  . 
1 5  to  19  years .  . . 
20  to  24  years . . . 

25  to  29  years . . . 
30  to  34  years . . . 
35  to  39  years . . . 
40  to  44  years .  . . 
45  to  49  years .  . . 

50  to  54  years . . . 
55  to  59  years .  .  . 
60  to  64  years .  .  . 
65  to  69  years . .  . 
70  to  74  years .  .  . 
75  years  and  over 


PERCENT  NET  UNDERCOUNT* 

All  ages 


Under  5  years  . . . 

5  to  9  years 

1 0  to  14  years . . . 
1 5  to  19  years .  . . 
20  to  24  years .  .  . 

25  to  29  years.  .  . 
30  to  34  years . . . 
35  to  39  years . . . 
40  to  44  years .  .  . 
45  to  49  years . . . 

50  to  54  years .  .  . 
55  to  59  years.  . . 
60  to  64  years . . . 
65  to  69  years .  . . 
70  to  74  years . . . 
75  years  and  over 


185,427 

20,822 
19,134 
17,121 
13,670 
11,432 

1 1 ,408 
12,440 
12,894 
11,950 
11,237 

10,105 
8,675 
7,560 
6,443 
4,756 
5,782 


6,104 

501 
442 
348 
450 
632 

539 
491 
413 
349 
358 

499 
245 
418 
185 
17 
219 


3.3 

2.4 
2.3 
2.0 
3.3 
5.5 

4.7 
3.9 
3.2 
2.9 
3.2 

4.9 
2.8 
5.5 
2.9 
0.3 
3.8 


91,798 

10,632 
9,768 
8,743 
6,912 
5,677 

5,709 
6,201 
6,403 
5,929 
5,552 

4,965 
4,187 
3,560 
2,984 
2,146 
2,429 


3,467 

303 
264 
219 
279 
404 

375 
355 
324 
253 
194 

231 
60 

151 
53 

-39 
42 


3.8 

2.8 
2.7 
2.5 
4.0 
7.1 

6.6 
5.7 
5.1 
4.3 
3.5 

4.6 
1.4 
4.2 
1.8 
-1.8 
1.7 


93,629 

10,189 
9,365 
8,378 
6,757 
5,756 

5,699 
6,239 
6,491 
6,021 
5,686 

5,140 
4,488 
4,000 
3,459 
2,609 
3,353 


2,638 

198 
178 
129 
172 
227 

163 

136 

89 

96 

164 

268 
185 
267 
132 
56 
177 


2.8 

1.9 
1.9 
1.5 
2.5 
3.9 

2.9 
2.2 

1.4 
1.6 
2.9 

5.2 
4.1 
6.7 
3.8 
2.1 
5.3 


20,583 

2,913 
2,527 
2,060 
1,643 
1,461 

1,384 
1,398 
1,339 
1,187 
1,105 

969 
818 
660 
477 
303 
338 


1,710 

182 
122 
89 
153 
242 

195 

166 

115 

97 

86 

123 
86 

111 
-11 
-21 
-25 


8.3 

6.3 
4.8 
4.3 
9.3 
16.5 

14.1 

11.9 

8.6 

8.1 

7.8 

12.7 
10.6 
16.8 
-2.3 
-6.9 
-7.4 


10,175 

1,467 

1,268 

1,035 

821 

724 

691 
699 
665 
584 
537 

469 
389 
314 
226 
138 
149 


1,061 

104 
67 
51 
87 

153 

139 

131 

92 

71 

52 

62 
33 
52 
-4 
-14 
-16 


10.4 

7.1 

5.3 

4.9 

10.6 

21.2 

20.2 
18.8 
13.8 
12.2 
9.7 

13.3 

8.6 

16.5 

-1.6 

-10.1 

-11.0 


10,408 

1,447 

1,259 

1,025 

822 

737 

693 
700 
674 
603 
568 

500 
429 
346 
251 
165 
190 


649 

79 
55 
38 
66 
88 

56 
35 
23 
25 
34 

60 
53 
59 
-8 
-7 
-9 


6.2 

5.4 
4.3 
3.7 
8.1 
12.0 

8.1 
5.0 
3.4 
4.2 
6.0 

12.1 
12.4 
17.1 
-3.0 
-4.3 
-4.6 


1 64,845 

17,908 
16,607 
1 5,061 
12,027 
9,971 

10,024 
1 1 ,042 
11,555 
10,763 
10,132 

9,136 
7,857 
6,900 
5,966 
4,452 
5,444 


4,394 

318 
320 
259 
297 
390 

343 
325 
298 
253 
271 

376 

158 
307 
196 
38 
245 


2.7 

1.8 
1.9 
1.7 
2.5 
3.9 

3.4 
2.9 
2.6 
2.3 
2.7 

4.1 
2.0 
4.4 
3.3 
0.8 
4.5 


81,623 

9.166 
8,501 
7,708 
6,091 
4,953 

5,018 
5,502 
5,738 
5,345 
5,015 

4,497 
3,798 
3,246 
2,758 
2,008 
2,280 


2,406 

199 
197 
168 
191 
251 

236 
224 
232 
182 
142 

168 
26 
99 
57 
-25 
59 


2.9 

2.2 
2.3 
2.2 

3.1 
5.1 

4.7 
4.1 
4.0 
3.4 
2.8 

3.7 
0.7 
3.0 
2.1 
-1.3 
2.6 


83,221 

8,743 
8,106 
7,353 
5,936 
5,019 

5,007 
5,540 
5,816 
5,417 
5,118 

4,640 
4,059 
3,654 
3,208 
2,444 
3,163 


1,988 

119 
123 
91 
106 
139 

107 

101 

66 

71 

130 

208 
132 
208 
139 
63 
186 


2.4 

1.4 
1.5 
1.2 
1.8 
2.8 

2.1 
1.8 
1.1 
1.3 
2.5 

4.5 
3.3 
5.7 
4.3 
2.6 
5.9 


163,156 

17,654 
16,397 
14,892 
11,887 
9,845 

9,899 
10,911 
11,436 
10,671 
10,053 

9,068 
7,803 
6,857 
5,934 
4,430 
5,420 


4,324 

295 
309 
254 
279 
374 

343 
322 
295 
248 
268 

375 
176 
307 
195 
39 
247 


2.7 

1.7 
1.9 
1.7 
2.3 
3.8 

3.5 
3.0 
2.6 
2.3 
2.7 

4.1 
2.3 
4.5 
3.3 
0.9 
4.5 


80,753 

9,036 
8,394 
7,623 
6,019 
4,889 

4,959 
5,442 
5,678 
5,298 
4,971 

4,455 
3,765 
3,222 
2,741 
1,994 
2,266 


2,386 

187 
192 
166 
182 
243 

237 
224 
231 
181 
142 

169 
37 

100 
57 

-24 
60 


3.0 

2.1 
2.3 
2.2 
3.0 
5.0 

4.8 
4.1 
4.1 
3.4 
2.9 

3.8 
1.0 
3.1 
2.1 
-1.2 
2.7 


82,403 

8,617 
8,003 
7,270 
5,868 
4,956 

4,939 
5,469 
5,758 
5,372 
5,083 

4,613 
4,037 
3,635 
3,193 
2,435 
3,154 


1,938 

108 

117 

88 

96 

131 

106 
98 
64 
66 

126 

205 
140 
206 
138 
62 
186 


2.4 

1.3 
1.5 
1.2 
1.6 
2.6 

2.1 
1.8 
1.1 
1.3 
2.5 

4.4 
3.5 
5.7 
4.3 
2.6 
5.9 


*Base  of  percent  is  estimated  population. 

Note:  See  text  for  derivation  of  estimated  population. 
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Table  A. 60. 2.  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 

Total  Resident  Population  (Based  on  3  Million  Undocumented  Residents  in  1 980)  by  Age,  Sex,  and  Race: 
1960 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


ESTIMATED  POPULATION 

All  ages 

Under  5  years 

5  to  9  years 

10  to  14  years 

1  5  to  19  years 

20  to  24  years 


25  to  29  years. 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years .  .  . 
55  to  59  years .  .  . 
60  to  64  years .  .  . 
65  to  69  years .  .  . 
70  to  74  years .  .  . 
75  years  and  over 

NET  UNDERCOUNT 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 

25  to  29  years . 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years .  .  . 
55  to  59  years .  . . 
60  to  64  years .  .  . 
65  to  69  years .  .  . 
70  to  74  years .  . . 
75  years  and  over 


PERCENT  NET  UNDERCOUNT* 

All  ages 


Under  5  years  . .  . 

5  to  9  years 

1 0  to  14  years . .  . 
1 5  to  19  years . . . 
20  to  24  years .  .  . 

25  to  29  years . .  . 
30  to  34  years .  .  . 
35  to  39  years . . . 
40  to  44  years .  .  . 
45  to  49  years .  .  . 

50  to  54  years .  .  . 
55  to  59  years.  . . 
60  to  64  years . . . 
65  to  69  years .  .  . 
70  to  74  years .  .  . 
75  years  and  over 


185,480 
20,827 
19,142 
17,132 
13,680 
1 1 ,438 

11,412 
12,443 
12,895 
11,950 
11,238 

10,105 
8,675 
7,561 
6,443 
4,756 
5,782 


6,157 

506 
450 
358 
461 
637 

543 
494 
414 
350 
358 

499 
246 
418 
185 
17 
220 


3.3 

2.4 
2.4 
2.1 
3.4 
5.6 

4.8 
4.0 
3.2 
2.9 
3.2 

4.9 
2.8 
5.5 
2.9 
0.4 
3.8 


91,822 
10,636 
9,773 
8,749 
6,918 
5,680 

5,709 
6,201 
6,404 
5,929 
5,552 

4,965 
4,187 
3,560 
2,984 
2,146 
2,429 


3,491 

306 
269 
224 
284 
408 

376 
355 
324 
253 
194 

231 
60 

151 
53 

-39 
42 


3.8 

2.9 
2.8 
2.6 

4.1 
7.2 

6.6 
5.7 
5.1 
4.3 
3.5 

4.6 
1.4 
4.2 
1.8 
-1.8 
1.7 


93,658 
10,192 
9,369 
8,383 
6,762 
5,758 

5,703 
6,242 
6,492 
6,021 
5,686 

5,140 
4,489 
4,000 
3,459 
2,609 
3,353 


2,666 

201 
181 
134 
177 
229 

167 

139 

90 

97 

164 

269 
186 
267 
132 
56 
177 


2.8 

2.0 
1.9 
1.6 
2.6 
4.0 

2.9 
2.2 

1.4 
1.6 
2.9 

5.2 
4.1 
6.7 
3.8 
2.1 
5.3 


20,583 
2,913 
2,527 
2,060 
1,643 
1,461 

1,384 
1,398 
1,339 
1,187 
1,105 

969 
818 
660 
477 
303 
338 

1,710 

182 
122 
89 
153 
242 

195 

166 

115 

97 

86 

123 
86 
111 
-11 
-21 
-25 

8.3 

6.3 
4.8 
4.3 
9.3 
16.5 

14.1 

11.9 

8.6 

8.1 

7.8 

12.7 
10.6 
16.8 
-2.3 
-6.9 
-7.4 


10,175 

1,467 

1,268 

1,035 

821 

724 

691 
699 
665 
584 
537 

469 
389 
314 
226 
138 
149 


1,061 

104 
67 
51 
87 

153 

139 

131 

92 

71 

52 

62 
33 
52 
-4 
-14 
-16 


10.4 

7.1 

5.3 

4.9 

10.6 

21.2 

20.2 
18.8 
13.8 
12.2 
9.7 

13.3 

8.6 

16.5 

-1.6 

-10.1 

-11.0 


10,408 

1,447 

1,259 

1,025 

822 

737 

693 
700 
674 
603 
568 

500 
429 
346 
251 
165 
190 


649 

79 
55 
38 
66 
88 

56 
35 
23 

25 
34 

60 
53 
59 
-8 
-7 
-9 


6.2 

5.4 
4.3 
3.7 
8.1 
12.0 

8.1 
5.0 
3.4 
4.2 
6.0 

12.1 
12.4 
17.1 
-3.0 
-4.3 
-4.6 


164,897 
17,914 
16,615 
1 5,072 
1 2,037 
9,977 

10,029 
1 1 ,045 
11,556 
10,763 
10,133 

9,136 
7,858 
6,900 
5,966 
4,452 
5,444 

4,447 

324 
328 
270 
307 
396 

348 
328 
300 
253 
272 

376 
159 
307 
196 
38 
245 


2.7 

1.8 
2.0 
1.8 
2.6 
4.0 

3.5 
3.0 
2.6 
2.4 
2.7 

4.1 
2.0 
4.5 
3.3 
0.8 
4.5 


81,647 
9,169 
8,505 
7,714 
6,096 
4,956 

5,018 
5,503 
5,738 
5,345 
5,015 

4,497 
3,798 
3,246 
2,758 
2,008 
2,280 

2,430 

202 
201 
174 
197 
255 

237 
224 
232 
182 

142 

168 
26 
99 
57 

-25 
59 


3.0 

2.2 

2.4 
2.3 
3.2 

5.1 

4.7 
4.1 
4.1 
3.4 
2.8 

3.7 
0.7 
3.0 
2.1 
-1.3 
2.6 


83,250 
8,745 
8,110 
7,358 
5,941 
5,021 

5,010 
5,542 
5,818 
5,418 
5,118 

4,640 
4,059 
3,654 
3,208 
2,444 
3,163 


2,017 

122 
127 
96 
111 
141 

111 

104 

67 

71 

130 

208 
133 
208 
139 

63 
186 


2.4 

1.4 
1.6 
1.3 
1.9 
2.8 

2.2 

1.9 
1.2 
1.3 
2.5 

4.5 
3.3 
5.7 
4.3 
2.6 
5.9 


163,209 
17,659 
16,405 
14,903 
11,897 
9,850 

9,903 
10,914 
1 1 ,437 
10,671 
10,054 

9,068 
7,803 
6,858 
5,934 
4,430 
5,420 


4,377 

301 
317 
264 
289 
380 

347 
325 
297 
248 
269 

375 

177 
307 
195 
39 
247 


2.7 

1.7 
1.9 
1.8 
2.4 
3.9 

3.5 
3.0 
2.6 
2.3 
2.7 

4.1 
2.3 
4.5 
3.3 
0.9 
4.5 


80,777 
9,040 
8,399 
7,628 
6,025 
4,893 

4,960 
5,442 
5,679 
5,298 
4,971 

4,455 
3,765 
3,222 
2,741 
1,994 
2,266 


2,410 

190 
196 
172 
188 
247 

238 
224 
232 
181 

142 

169 
37 

100 
57 

-24 
60 


3.0 

2.1 
2.3 
2.2 
3.1 
5.0 

4.8 
4.1 
4.1 
3.4 
2.9 

3.8 
1.0 
3.1 
2.1 
-1.2 
2.7 


*Base  of  percent  is  estimated  population. 

Note:  Estimates  include  an  allowance  for  undocumented  immigration  corresponding  to  3  million  undocumented  residents  in  1980.  See  text  for 
derivation  of  estimated  population. 
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Table  A. 50, 1 .  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 
Total  Resident  Population  by  Age,  Sex,  and  Race:  1 950 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


ESTIMATED  POPULATION 

All  ages 


Under  5  years 

5  to  9  years 

1 0  to  14  years .  .  . 
1 5  to  19  years .  .  . 
20  to  24  years .  .  . 
25  to  29  years .  .  . 
30  to  34  years . .  . 

35  to  39  years .  .  . 
40  to  44  years .  .  . 
45  to  49  years .  .  . 
50  to  54  years .  .  . 
55  to  59  years .  .  . 
60  to  64  years .  . . 
65  years  and  over 

NET  UNDERCOUNT 

All  ages 


Under  5  years  . 
5  to  9  years  . .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 
25  to  29  years . 
30  to  34  years . 


35  to  39  years .  .  . 
40  to  44  years . . . 
45  to  49  years .  .  . 
50  to  54  years . . . 
55  to  59  years .  . . 
60  to  64  years . . . 
65  years  and  over 


PERCENT  NET  UNDERCOUNT* 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
10  to  14  years. 
1 5  to  19  years . 
20  to  24  years . 
25  to  29  years . 
30  to  34  years . 


35  to  39  years .  .  . 
40  to  44  years . .  . 
45  to  49  years . .  . 
50  to  54  years .  .  . 
55  to  59  years . .  . 
60  to  64  years . . . 
65  years  and  over 


158,317 

17,062 
1 3,668 
11,527 
11,289 
12,277 
12,889 
12,096 

11,540 
10,644 
9,461 
8,685 
7,944 
6,596 
12,641 


6,992 

818 
406 
359 
618 
727 
583 
524 

245 
403 
359 
389 
691 
522 
346 


4.4 

4.8 
3.0 
3.1 
5.5 
5.9 
4.5 
4.3 

2.1 
3.8 
3.8 
4.5 
8.7 
7.9 
2.7 


78,959 

8,722 
6,977 
5,867 
5,703 
6,113 
6,415 
6,022 

5,741 
5,312 
4,699 
4,285 
3,932 
3,255 
5,915 


3,772 

446 
231 
182 
361 
467 
409 
366 

195 
219 
153 
142 
292 
207 
103 


4.8 

5.1 
3.3 
3.1 
6.3 
7.6 
6.4 
6.1 

3.4 
4.1 
3.3 
3.3 

7.4 
6.4 
1.7 


79,358 

8,339 
6,691 
5,660 
5,586 
6,163 
6,473 
6,074 

5,799 
5,332 
4,762 
4,400 
4,012 
3,341 
6,726 


3,219 

373 

175 
177 
257 
261 
174 
158 

51 
184 
205 
247 
399 
314 
244 


4.1 

4.5 
2.6 
3.1 
4.6 
4.2 
2.7 
2.6 

0.9 
3.5 
4.3 
5.6 
9.9 
9.4 
3.6 


16,641 

2,081 
1,657 
1,491 
1,413 
1,431 
1,389 
1,250 

1,192 
1,081 
963 
826 
649 
477 
740 


1,595 

196 
126 
134 
186 
196 
135 
138 

49 
108 
100 
121 
133 

91 
-118 


9.6 

9.4 

7.6 

9.0 

13.2 

13.7 

9.7 

11.0 

4.1 
10.0 
10.4 
14.6 
20.5 
19.1 
-16.0 


8,264 

1,047 
833 
748 
710 
715 
693 
617 

583 
529 
467 
406 
324 
234 
360 


963 

103 

70 

69 

114 

147 

105 

99 

49 
60 
46 
54 
59 
40 
-52 


11.7 

9.8 

8.4 
9.2 
16.1 
20.6 
15.2 
16.1 

8.3 
11.3 

9.9 

13.2 

18.3 

17.0 

-14.4 


8,376 

1,034 
824 
743 
704 
716 
696 
633 

609 
552 
496 
420 
326 
243 
380 


632 

93 
56 
65 
72 
48 
30 
39 


49 
53 
67 
74 
51 
-66 


7.5 

9.0 
6.8 
8.8 
10.2 
6.8 
4.3 
6.1 


8.8 
10.7 
16.0 
22.8 
21.0 
-17.4 


141,676 

14,981 
12,011 
10,036 
9,876 
10,846 
11,500 
10,846 

10,348 
9,563 
8,498 
7,859 
7,295 
6,119 

11,901 


5,397 

622 
280 
225 
432 
532 
448 
386 

196 
294 
259 
268 
558 
431 
465 


3.8 

4.2 
2.3 
2.2 

4.4 
4.9 
3.9 
3.6 

1.9 
3.1 
3.0 
3.4 
7.7 
7.0 
3.9 


70,695 

7,676 
6,145 
5,119 
4,994 
5,398 
5,723 
5,405 

5,158 
4,783 
4,232 
3,879 
3,609 
3,021 
5,555 


2,810 

343 
161 
113 
247 
319 
304 
267 

146 
159 
107 
89 
233 
168 
155 


4.0 

4.5 
2.6 
2.2 
4.9 
5.9 
5.3 
4.9 

2.8 
3.3 
2.5 
2.3 
6.5 
5.5 
2.8 


70,982 

7,305 
5,866 
4,917 
4,882 
5,448 
5,777 
5,441 

5,189 
4,780 
4,266 
3,981 
3,686 
3,098 
6,345 


2,587 

280 
119 
112 
185 
212 
144 
119 

50 
136 
152 
180 
325 
263 
310 


3.6 

3.8 
2.0 
2.3 
3.8 
3.9 
2.5 
2.2 

1.0 
2.8 
3.6 
4.5 
8.8 
8.5 
4.9 


140,459 

14,816 
11,876 
9,921 
9,767 
10,729 
11,387 
10,756 

10,269 
9,493 
8,440 
7,811 
7,256 
6,088 

11,850 


5,309 

609 
265 
217 
422 
522 
437 
377 

192 
288 
259 
267 
554 
430 
469 


3.8 

4.1 
2.2 
2.2 
4.3 
4.9 
3.8 
3.5 

1.9 
3.0 
3.1 
3.4 
7.6 
7.1 
4.0 


70,038 

7,592 
6,076 
5,061 
4,938 
5,339 
5,664 
5,358 

5,114 
4,740 
4,196 
3,850 
3,587 
3,001 
5,522 


2,783 

336 
154 
111 
242 
315 
299 
264 

147 
158 
109 
89 
232 
169 
157 


4.0 

4.4 
2.5 
2.2 
4.9 
5.9 
5.3 
4.9 

2.9 
3.3 
2.6 
2.3 
6.5 
5.6 
2.8 


70,421 

7,224 
5,800 
4,860 
4,829 
5,390 
5,723 
5,398 

5,155 
4,753 
4,244 
3,961 
3,669 
3,087 
6,328 


2,527 

273 

111 
105 
180 
207 
138 
113 

45 
130 
150 
178 
322 
262 
312 


3.6 

3.8 

1.9 
2.2 
3.7 
3.8 
2.4 
2.1 

0.9 
2.7 
3.5 
4.5 
8.8 
8.5 
4.9 


-  Represents  zero  or  rounds  to  zero.  *Base  of  percent  is  estimated  population. 

Note:  See  text  for  derivation  of  estimated  population. 


105 


Table  A. 40.1 .  Estimated  Population  and  Amount  and  Percent  of  Net  Undercount  From  Demographic  Analysis  for  the 
Total  Resident  Population  by  Age,  Sex,  and  Race:  1 940 

(Populations  in  thousands.  All  figures  rounded  independently.  A  minus  sign  denotes  a  net  overcount) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


ESTIMATED  POPULATION 

All  ages 


Under  5  years  . 
5  to  9  years  . .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 
25  to  29  years . 


30  to  34  years .  .  . 
35  to  39  years .  .  . 
40  to  44  years .  .  . 
45  to  49  years .  .  . 
50  to  54  years .  .  . 
55  years  and  over 

NET  UNDERCOUNT 

All  ages 


Under  5  years  . 
5  to  9  years  .  .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 
25  to  29  years. 


30  to  34  years .  . . 
35  to  39  years . . . 
40  to  44  years .  .  . 
45  to  49  years .  . . 
50  to  54  years .  .  . 
55  years  and  over 


PERCENT  NET  UNDERCOUNT* 


All  ages  , 


Under  5  years  . . . 
5  to  9  years  . .  . 
1 0  to  14  years . 
1 5  to  19  years . 
20  to  24  years . 
25  to  29  years . 


30  to  34  years .  .  . 
35  to  39  years . . . 
40  to  44  years .  .  . 
45  to  49  years .  .  . 
50  to  54  years .  .  . 
55  years  and  over 


140,062 

11,613 
11,372 
12,457 
13,082 
12,306 
11,774 

10,947 
9,896 
9,318 
8,834 
7,717 

20,746 


7,897 

1,024 
637 
658 
694 
660 
628 

666 
316 
504 
557 

441 
1,111 


5.6 

8.8 
5.6 
5.3 
5.3 
5.4 
5.3 

6.1 
3.2 
5.4 
6.3 
5.7 
5.4 


70,639 

5,920 
5,791 
6,340 
6,631 
6,185 
5,900 

5,499 
4,956 
4,675 
4,488 
3,955 
10,299 


4,290 

541 
346 
360 
421 
457 
418 

403 
190 
240 
267 
190 
455 


6.1 

9.1 
6.0 
5.7 
6.4 
7.4 
7.1 

7.3 
3.8 
5.1 
5.9 
4.8 
4.4 


69,423 

5,693 
5,582 
6,117 
6,451 
6,120 
5,874 

5,448 
4,939 
4,643 
4,346 
3,762 
10,447 


3,607 

483 
291 
297 
273 
203 
210 

262 
126 
264 
290 
251 
656 


5.2 

8.5 
5.2 
4.9 
4.2 
3.3 
3.6 

4.8 
2.6 
5.7 
6.7 
6.7 
6.3 


14,344 

1,515 
1,431 
1,466 
1,448 
1,317 
1,267 

1,169 

1,072 

955 

793 

621 

1,290 


1,478 

266 
136 
135 
143 
122 
122 

176 
86 

140 

100 
71 

-19 


10.3 

17.6 
9.5 
9.2 
9.9 
9.3 
9.6 

15.1 
8.1 
14.6 
12.7 
11.4 
-1.5 


M75 

761 
720 
738 
727 
655 
623 

575 
524 
476 
404 
313 
657 


906 

140 
77 
77 
97 

105 
94 

107 
61 
75 
56 
30 

-13 


12.6 

18.3 
10.6 
10.4 
13.3 
16.1 
15.0 

18.7 
11.7 
15.8 
13.8 
9.6 
-2.0 


7,169 

754 
710 
728 
721 
662 
643 

594 
548 
479 
389 
308 
633 


573 

127 
59 
58 
46 
17 
28 

69 
25 
64 
45 
40 
-6 


8.0 

16.8 
8.3 
8.0 
6.4 
2.5 
4.3 

11.6 
4.6 
13.4 
11.5 
13.2 
-1.0 


125,718 

10,098 
9,942 
10,991 
11,634 
10,988 
10,507 

9,778 
8,823 
8,364 
8,041 
7,096 
19,456 


6,419 

758 
501 
523 
551 
538 
506 

489 
230 
365 
457 
370 
1,130 


5.1 

7.5 
5.0 
4.8 
4.7 
4.9 
4.8 

5.0 
2.6 
4.4 
5.7 
5.2 
5.8 


63,465 

5,159 
5,070 
5,602 
5,904 
5,530 
5,276 

4,924 
4,433 
4,199 
4,084 
3,642 
9,642 


3,384 

401 
270 
284 
324 
352 
324 

296 
128 
165 
211 
160 
468 


5.3 

7.8 
5.3 
5.1 
5.5 
6.4 
6.1 

6.0 
2.9 
3.9 
5.2 
4.4 
4.9 


62,254 

4,939 
4,872 
5,390 
5,730 
5,459 
5,231 

4,855 
4,391 
4,164 
3,956 
3,454 
9,814 


3,035 

356 
232 
239 
227 
186 
182 

193 
101 
200 
246 
210 
662 


4.9 

7.2 
4.8 
4.4 
4.0 
3.4 
3.5 

4.0 
2.3 
4.8 
6.2 
6.1 
6.7 


124,757 

9,980 
9,835 
10,880 
11,526 
10,901 
10,428 

9,706 
8,762 
8,311 
7,997 
7,059 
19,372 


6,400 

741 
498 
519 
550 
537 
506 

486 
234 
366 
456 
372 
1,135 


5.1 

7.4 
5.1 
4.8 
4.8 
4.9 
4.9 

5.0 
2.7 
4.4 
5.7 
5.3 
5.9 


62,930 

5,099 
5,017 
5,546 
5,849 
5,486 
5,231 

4,879 
4,394 
4,168 
4,059 
3,618 
9,585 


3,392 

393 
268 
283 
325 
353 
327 

297 
133 
168 
212 
162 
470 


5.4 

7.7 
5.3 
5.1 
5.6 
6.4 
6.3 

6.1 
3.0 
4.0 
5.2 
4.5 
4.9 


61,827 

4,881 
4,819 
5,334 
5,677 
5,415 
5,197 

4,827 
4,368 
4,143 
3,938 
3,441 
9,787 


3,008 

348 
230 
236 
225 
183 
179 

188 
101 
199 
245 
210 
664 


4.9 

7.1 
4.8 
4.4 
4.0 
3.4 
3.4 

3.9 
2.3 

4.8 
6.2 
6.1 
6.8 


*Base  of  percent  is  estimated  population. 

Note:  See  text  for  derivation  of  estimated  population. 
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Appendix  B.— Census  Counts  by  Age,  Sex,  and  Race:  1980,  1970,  1960,  1950, 
and  1940 


Table  B.80.1 .  Census  Counts  for  the  Total  Resident  Population  by  Age,  Sex,  and  Modified  Race:  1980 

(Populations  in  thousands.  All  figures  rounded  independently) 


Age  group 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


All  ages 

Under  5  years  .  .  , 

5  to  9  years 

10  to  14  years.  .  . 
1 5  to  19  years .  . . 
20  to  24  years .  .  . 

25  to  29  years .  .  . 
30  to  34  years .  .  . 
35  to  39  years.  .  . 
40  to  44  years .  .  . 
45  to  49  years .  .  . 

50  to  54  years .  .  , 
55  to  59  years .  .  . 
60  to  64  years .  .  . 
65  to  69  years .  .  . 
70  to  74  years .  .  . 
75  years  and  over 


226,546 

16,348 
16,700 
18,242 
21,168 
21,319 

19,521 
17,561 
13,965 
11,669 
1 1 ,090 

11,710 

11,615 

10,088 

8,782 

6,798 

9,969 


110,053 

8,362 

8,539 

9,316 

10,755 

10,663 

9,705 
8,677 
6,862 
5,708 
5,388 

5,621 
5,482 
4,670 
3,903 
2,854 
3,548 


1 1 6,493 

7,986 

8,161 

8,926 

10,413 

10,655 

9,816 
8,884 
7,104 
5,961 
5,702 

6,089 
6,133 
5,418 
4,880 
3,945 
6,420 


26,683 

2,459 
2,509 
2,691 
3,007 
2,749 

2,342 
1,904 
1,469 
1,260 
1,150 

1,135 
1,041 
874 
779 
565 
748 


12,612 

1,240 
1,265 
1,353 
1,500 
1,313 

1,095 
879 
667 
571 
519 

507 
469 
386 
333 
235 
281 


14,071 

1,220 
1,245 
1,338 
1,506 
1,436 

1,247 

1,025 

801 

689 

632 

628 
573 
488 
447 
330 
467 


199,862 

13,889 
14,191 
15,551 
18,161 
18,569 

17,179 
15,657 
12,497 
10,409 
9,939 

10,575 
10,574 
9,214 
8,003 
6,233 
9,221 


97,441 

7,122 
7,274 
7,963 
9,255 
9,350 

8,610 
7,798 
6,194 
5,137 
4,870 

5,113 
5,013 
4,283 
3,570 
2,619 
3,267 


102,422 

6,767 
6,916 
7,588 
8,906 
9,219 

8,569 
7,859 
6,303 
5,272 
5,070 

5,462 
5,560 
4,930 
4,433 
3,614 
5,954 


194,713 

13,414 
13,717 
15,095 
17,681 
18,072 

16,658 
15,157 
12,122 
10,110 
9,693 

10,360 
10,394 
9,078 
7,892 
6,153 
9,117 


94,924 

6,882 
7,034 
7,730 
9,008 
9,102 

8,363 
7,565 
6,014 
4,991 
4,755 

5,016 
4,928 
4,221 
3,517 
2,578 
3,221 


99,788 

6,532 
6,683 
7,365 
8,673 
8,970 

8,295 
7,592 
6,108 
5,119 
4,938 

5,344 
5,466 
4,858 
4,375 
3,575 
5,896 


Table  B.80.2.  Estimated  Census  Counts  of  Legal  Residents  by  Age,  Sex,  and  Modified  Race:  1980 

(Populations  in  thousands.  All  figures  rounded  independently) 


Population  and  age 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


ESTIMATED  POPULATION 


All  ages  . 


Under  5  years  . 
5  to  9  years  .  .  . 
1 0  to  14  years . 
1  5  to  19  years . 
20  to  24  years . 

25  to  29  years . 
30  to  34  years . 
35  to  39  years . 
40  to  44  years . 
45  to  49  years . 


50  to  54  years .  .  . 
55  to  59  years .  .  . 
60  to  64  years .  .  . 
65  to  69  years .  . . 
70  to  74  years .  .  . 
75  years  and  over 


224,489 

16,262 
16,561 
18,096 
20,942 
20,928 

19,151 
17,290 
13,789 
11,562 
1 1 ,034 

11,682 

11,595 

10,077 

8,774 

6,792 

9,955 


108,959 

8,318 

8,466 

9,243 

10,631 

10,440 

9,500 
8,533 
6,769 
5,651 
5,362 

5,608 
5,473 
4,666 
3,901 
2,853 
3,545 


115,530 

7,944 

8,095 

8,853 

10,311 

10,488 

9,651 
8,756 
7,020 
5,911 
5,671 

6,074 
6,122 
5,411 
4,874 
3,940 
6,410 


26,486 

2,454 
2,500 
2,679 
2,984 
2,718 

2,309 
1,876 
1,448 
1,247 
1,142 

1,130 
1,038 
872 
778 
564 
746 


12,517 

1,237 
1,260 
1,347 
1,489 
1,297 

1,079 
865 
657 
565 

515 

505 
467 
386 
332 
235 
281 


13,969 

1,217 
1,241 
1,332 
1,495 
1,421 

1,230 

1,011 

791 

683 

627 

625 
571 
486 
446 
329 
465 


1 98,004 

1 3,808 
14,061 
15,417 
17,958 
18,210 

16,842 
15,413 
12,341 
10,315 
9,892 

10,552 
10,557 
9,204 
7,997 
6,229 
9,209 


96,442 

7,081 
7,207 
7,896 
9,142 
9,143 

8,421 
7,668 
6,112 
5,087 
4,847 

5,103 
5,006 
4,280 
3,568 
2,618 
3,264 


101,561 

6,727 
6,855 
7,521 
8,815 
9,067 

8,421 
7,745 
6,229 
5,228 
5,044 

5,449 
5,551 
4,925 
4,428 
3,611 
5,944 


192,989 

13,336 
13,592 
14,968 
17,487 
17,729 

16,345 
14,937 
11,986 
10,026 
9,652 

10,339 
10,380 
9,070 
7,886 
6,149 
9,106 


93,996 

6,842 
6,968 
7,667 
8,900 
8,903 

8,187 
7,447 
5,943 
4,947 
4,736 

5,006 
4,922 
4,217 
3,515 
2,577 
3,218 


98,993 

6,494 
6,624 
7,302 
8,587 
8,826 

8,159 
7,489 
6,043 
5,079 
4,915 

5,333 
5,458 
4,853 
4,371 
3,572 
5,888 


Note:  Census  counts  are  adjusted  to  exclude  the  estimated  2.06  million  undocumented  residents  counted. 
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Table  B.70.1 .  Census  Counts  for  the  Total  Resident  Population  by  Age,  Sex,  and  Race:  1970 

(Populations  in  thousands.  All  figures  rounded  independently) 


Age  group 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


All  ages 

Under  5  years  .  .  . 

5  to  9  years 

1 0  to  14  years .  .  . 
1 5  to  19  years .  .  . 
20  to  24  years .  .  . 

25  to  29  years .  .  . 
30  to  34  years .  .  . 
35  to  39  years .  .  . 
40  to  44  years .  .  . 
45  to  49  years .  .  . 

50  to  54  years .  .  . 
55  to  59  years .  .  . 
60  to  64  years .  .  . 
65  to  69  years .  .  . 
70  to  74  years .  .  . 
75  years  and  over 


203,302 

17,167 
19,974 
20,809 
19,092 
16,393 

1 3,490 
11,440 
11,116 
11,992 
12,128 

11,114 
9,982 
8,626 
6,998 
5,449 
7,533 


98,959 

8,752 

10,178 

10,601 

9,645 

7,932 

6,629 
5,600 
5,417 
5,824 
5,857 

5,353 
4,770 
4,031 
3,125 
2,317 
2,928 


104,343 

8,415 
9,796 
10,208 
9,446 
8,461 

6,861 
5,839 
5,699 
6,168 
6,271 

5,761 
5,212 
4,595 
3,873 
3,132 
4,605 


22,589 

2,435 
2,750 
2,813 
2,426 
1,817 

1,430 
1,254 
1,197 
1,199 
1,124 

991 
874 
735 
628 

416 
501 


10,753 

1,221 
1,379 
1,408 
1,203 
841 

658 
569 
541 
544 
521 

459 
405 
335 
277 
184 
208 


11,836 

1,214 
1,372 
1,405 
1,223 
975 

771 
686 
656 
655 
603 

532 
469 
400 
350 
232 
293 


180,713 

14,732 
17,224 
17,996 
16,666 
14,576 

12,061 
10,185 
9,919 
10,792 
1 1 ,004 

10,124 
9,108 
7,891 
6,371 
5,033 
7,032 


88,206 

7,532 
8,799 
9,193 
8,442 
7,090 

5,971 
5,032 
4,876 
5,280 
5,336 

4,894 
4,365 
3,696 
2,848 
2,133 
2,720 


92,507 

7,201 
8,425 
8,803 
8,224 
7,486 

6,090 
5,154 
5,043 
5,513 
5,668 

5,230 
4,743 
4,195 
3,523 
2,900 
4,312 


178,155 

1 4,468 
16,945 
17,728 
16,419 
14,336 

11,853 
10,002 
9,751 
10,636 
10,871 

10,023 
9,024 
7,821 
6,312 
4,992 
6,975 


86,935 

7,398 
8,658 
9,059 
8,317 
6,973 

5,872 
4,943 
4,799 
5,209 
5,271 

4,843 
4,320 
3,656 
2,815 
2,112 
2,691 


91,220 

7,070 
8,286 
8,670 
8,101 
7,364 

5,982 
5,059 
4,952 
5,427 
5,600 

5,179 
4,704 
4,165 
3,497 
2,880 
4,284 


Table  B.60.1 .  Census  Counts  for  the  Total  Resident  Population  by  Age,  Sex,  and  Race:  1960 

(Populations  in  thousands.  All  figures  rounded  independently) 


Age  group 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


All  ages 

Under  5  years  .  .  . 

5  to  9  years 

1 0  to  14  years .  .  . 
1 5  to  19  years .  .  . 
20  to  24  years .  .  . 

25  to  29  years.  . . 
30  to  34  years .  .  . 
35  to  39  years .  .  . 
40  to  44  years .  .  . 
45  to  49  years . .  . 

50  to  54  years .  .  . 
55  to  59  years .  .  . 
60  to  64  years .  . . 
65  to  69  years .  .  . 
70  to  74  years .  .  . 
75  years  and  over 


179,323 

20,321 
18,692 
16,773 
13,219 
10,801 

10,869 
1 1 ,949 
12,481 
1 1 ,600 
10,879 

9,606 
8,430 
7,142 
6,258 
4,739 
5,563 


88,331 

10,330 
9,504 
8,524 
6,634 
5,272 

5,333 
5,846 
6,080 
5,676 
5,358 

4,735 
4,127 
3,409 
2,931 
2,185 
2,387 


90,992 

9,991 
9,187 
8,249 
6,586 
5,528 

5,536 
6,103 
6,402 
5,924 
5,522 

4,871 
4,303 
3,733 
3,327 
2,554 
3,176 


18,872 

2,731 
2,405 
1,971 
1,489 
1,219 

1,188 
1,232 
1,225 
1,091 
1,018 

846 
731 
549 
488 
324 
364 


9,114 

1,363 

1,201 

984 

734 

571 

552 
568 
574 
512 
485 

406 
355 
262 
230 
152 
165 


9,758 

1,368 

1,204 

987 

755 

649 

636 
664 
651 
578 
534 

440 
376 
287 
258 
172 
198 


160,451 

17,590 
16,287 
14,802 
11,730 
9,581 

9,681 
10,717 
11,256 
10,510 

9,861 

8,760 
7,699 
6,593 
5,770 
4,415 
5,199 


79,217 

8,967 
8,304 
7,540 
5,900 
4,702 

4,781 
5,278 
5,506 
5,163 
4,873 

4,328 
3,772 
3,147 
2,701 
2,033 
2,222 


81,233 

8,623 
7,983 
7,262 
5,830 
4,880 

4,900 
5,438 
5,750 
5,346 
4,988 

4,432 
3,927 
3,446 
3,068 
2,381 
2,978 


158,832 

17,359 
1 6,088 
14,639 
1 1 ,608 
9,471 

9,556 
10,589 
11,141 
10,423 

9,785 

8,694 
7,626 
6,551 
5,739 
4,391 
5,174 


78,367 

8,849 
8,202 
7,457 
5,837 
4,646 

4,722 
5,218 
5,447 
5,117 
4,828 

4,286 
3,729 
3,122 
2,684 
2,018 
2,206 


80,465 

8,509 
7,885 
7,182 
5,771 
4,825 

4,834 
5,371 
5,694 
5,306 
4,957 

4,408 
3,898 
3,429 
3,055 
2,373 
2,968 
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Table  B.50.1 .  Census  Counts  for  the  Total  Resident  Population  by  Age,  Sex,  and  Race:  1950 

(Populations  in  thousands.  All  figures  rounded  independently) 


Age  group 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


All  ages 

Under  5  years  . . . 

5  to  9  years 

1 0  to  14  years .  . . 
1 5  to  19  years .  . . 
20  to  24  years .  .  . 

25  to  29  years .  . . 
30  to  34  years .  . . 
35  to  39  years . .  . 
40  to  44  years .  . . 
45  to  49  years . .  . 

50  to  54  years . .  . 
55  to  59  years . .  . 
60  to  64  years . .  . 
65  years  and  over 


151,326 

16,243 
13,262 
11,167 
10,671 
11,549 

12,306 
11,572 
1 1 ,294 
10,241 
9,102 

8,296 

7,253 

6,074 

12,295 


75,187 

8,277 
6,747 
5,685 
5,342 
5,647 

6,007 
5,656 
5,547 
5,093 
4,546 

4,142 
3,640 
3,047 
5,813 


76,139 

7,966 
6,516 
5,483 
5,329 
5,903 

6,299 
5,917 
5,748 
5,148 
4,556 

4,153 
3,613 
3,027 
6,482 


1 5,046 

1,884 
1,531 
1,356 
1,227 
1,235 

1,254 

1,113 

1,143 

973 

863 

705 
516 
386 
859 


7,302 

944 
763 
679 
595 
568 

587 
518 
534 
469 
421 

352 
264 
194 
412 


7,744 

940 
768 
678 
632 
667 

666 
595 
609 
503 
442 

353 
251 
192 
447 


136,280 

14,359 

11,731 

9,811 

9,444 

10,314 

11,052 

10,460 

10,151 

9,268 

8,239 

7,591 

6,737 

5,688 

1 1 ,436 


67,885 

7,333 
5,983 
5,006 
4,747 
5,079 

5,419 
5,138 
5,012 
4,624 
4,125 

3,790 
3,375 
2,853 
5,401 


68,395 

7,026 
5,748 
4,805 
4,697 
5,235 

5,633 
5,322 
5,139 
4,644 
4,114 

3,801 
3,361 
2,835 
6,035 


135,150 

14,207 

11,611 

9,704 

9,345 

10,207 

10,950 

10,380 

10,077 

9,204 

8,180 

7,544 

6,702 

5,657 

11,381 


67,255 

7,256 
5,922 
4,949 
4,697 
5,024 

5,364 
5,095 
4,967 
4,582 
4,087 

3,761 
3,355 
2,832 
5,365 


67,895 

6,951 
5,689 
4,755 
4,649 
5,183 

5,586 
5,285 
5,110 
4,623 
4,094 

3,783 
3,347 
2,825 
6,016 


Table  B.40.1 .  Census  Counts  for  the  Total  Resident  Population  by  Age,  Sex,  and  Race:  1940 

(Populations  in  thousands.  All  figures  rounded  independently) 


Age  group 


All  races 


Both 
sexes 


Male 


Female 


Black 


Both 
sexes 


Male 


Female 


White-and-other  races 


Both 
sexes 


Male 


Female 


White 


Both 
sexes 


Male 


Female 


All  ages 

Under  5  years  . .  . 

5  to  9  years 

1 0  to  14  years . .  . 
1 5  to  19  years . .  . 
20  to  24  years . . . 

25  to  29  years .  . . 
30  to  34  years . . . 
35  to  39  years .  . . 
40  to  44  years .  . . 
45  to  49  years .  . . 

50  to  54  years .  . . 
55  years  and  over 


132,165 

10,589 
10,735 
1 1 ,800 
12,388 
1 1 ,645 

11,146 

10,282 

9,579 

8,814 

8,277 

7,276 
19,635 


66,350 

5,379 
5,444 
5,980 
6,209 
5,728 

5,482 
5,095 
4,767 
4,435 
4,221 

3,765 
9,844 


65,815 

5,210 
5,291 
5,820 
6,178 
5,917 

5,664 
5,186 
4,813 
4,379 
4,055 

3,511 
9,791 


12,866 

1,249 
1,295 
1,331 
1,305 
1,195 

1,145 
993 
986 
815 
693 

550 
1,309 


6,269 

622 
644 
661 
630 
550 

530 
468 
463 
400 
348 

283 
670 


6,596 

627 
651 
669 
675 
645 

616 
525 
523 
415 
345 

267 
639 


119,300 

9,340 

9,440 

10,469 

1 1 ,083 

10,450 

10,000 
9,289 
8,594 
7,999 
7,584 

6,725 
18,326 


60,081 

4,757 
4,801 
5,318 
5,579 
5,178 

4,952 
4,628 
4,304 
4,034 
3,873 

3,482 
9,174 


59,219 

4,583 
4,640 
5,151 
5,504 
5,272 

5,048 
4,661 
4,289 
3,965 
3,711 

3,244 
9,152 


118,358 

9,239 

9,337 

10,361 

10,977 

10,364 

9,922 
9,220 
8,528 
7,945 
7,541 

6,687 
18,238 


59,539 

4,706 
4,749 
5,263 
5,524 
5,132 

4,903 
4,581 
4,261 
4,000 
3,847 

3,456 
9,114 


58,819 

4,533 
4,589 
5,098 
5,452 
5,232 

5,018 
4,639 
4,267 
3,945 
3,693 

3,231 
9,123 
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Appendix  C  — Basic  Data  Sources  and  References  for  Demographic  Analysis 


I.  Population  Under  Age  45  in  1980 

A.  Birth  Statistics 

Registered  births,  1935-1980 
National  Center  for  Health  Statistics,  Vital  Statistics  of  the  United  States,  "Natality,"  annual  volumes 

Estimates  of  birth  underregistration,  1935-1980 
1964-68 
U.S.  Bureau  of  the  Census,  Census  of  Population  and  Housing:  1970,  Evaluation  and  Research  Program,  PHC(E)-2,  "Test  of 
Birth  Registration  Completeness,  1964  to  1968" 

1950,  1940 
U.S.  Public  Health  Service,  National  Office  of  Vital  Statistics,  Vital  Statistics  of  the  United  States,  Volume  1 ,  Chapter  6 

Regression-based  estimates  for  Whites,  1 940,  1 950,  and  1 964-68 
Passel,  Jeffrey  S.,  Norfleet  W.  Rives,  and  J.  Gregory  Robinson,  "A  Regression  Method  for  Estimating  the  Completeness  of 
Registration  of  White  Births  for  States,"  paper  presented  at  the  1 977  annual  meetings  of  the  Population  Association  of 
America,  St.  Louis,  Missouri 

Details  of  the  methodology  involving  the  birth  statistics  can  be  found  in  U.S.  Bureau  of  the  Census,  1980  Census  Preliminary 
Evaluation  Results  Memorandum  Series,  Number  112,  "Methodology  for  Developing  Estimates  of  Coverage  in  the  1980  Census 
Based  on  Demographic  Analysis:  Birth  and  Death  Statistics,  1935-80,"  by  Jeffrey  S.  Passel  and  J.  Gregory  Robinson,  1987 

B.  Death  Statistics 

Registered  deaths,  1935-1980 
National  Center  for  Health  Statistics,  Vital  Statistics  of  the  United  States,  "Mortality,"  annual  volumes 

Survival  rates,  1940-1980  (Used  in  estimation  of  net  immigration  components) 
Derived  from  National  Center  for  Health  Statistics,  United  States  Life  Tables:  1979-81,  1969-71,  1959-61,  1949-51,  and 
1939-41 

Details  of  the  methodology  involving  the  death  statistics  can  be  found  in  U.S.  Bureau  of  the  Census,  1980  Census  Preliminary 
Evaluation  Results  Memorandum  Series,  No.  112,  op.  cit. 

C.  Immigration  Statistics 

1 .  Legal  immigration  components 

Legal  alien  immigration,  1935-1980 
1950-1980— Immigration  and  Naturalization  Service  (INS),  annual  reports 
1935-1950— estimated  from  1950  and  1940  U.S.  census  data  on  the  foreign-born  population 

Net  immigration  from  Puerto  Rico,  1940-1980 
Estimated  from  1980,  1970,  1960,  1950,  1940  U.S.  census  data  on  the  Puerto  Rican  population  and  1980,  1970  Puerto 
Rican  census  data  on  the  U.S. -born  population 

Net  arrival  of  civilian  citizens,  1940-1980 
1970-1980— estimated  on  the  basis  of  data  from  the  Department  of  Defense  and  Department  of  State 
1940-1970— estimated  from  1970,  1960,  and  1950  United  States  census  data  on  the  civilian  population  overseas 

Net  arrival  of  foreign  students,  1940-1980 
1980— Immigration  and  Naturalization  Service,  unpublished  tabulations 
1940-70— estimated  on  the  basis  of  data  from  the  Institute  of  International  Education 
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Net  military  movement  overseas,  1940-1980 
1940-1 980- Department  of  Defense 

Details  of  the  methodology  involving  the  legal  immigration  components  can  be  found  in  U.S.  Bureau  of  the  Census,  1980 
Census  Preliminary  Evaluation  Results  Memorandum  Series,  Number  113,  "Methodology  for  Developing  Estimates  of  Coverage 
in  the  1980  Census  Based  on  Demographic  Analysis:  Immigration  Statistics  (Legal),  1935-1980,"  by  Jeffrey  S.  Passel  and  J. 
Gregory  Robinson,  1 987 

2.  Legal  emigration  components,  1950-1980 

Foreign-born  Emigration,  1950-1980 
1970-1980— level  of  emigration  estimated  from  analysis  of  INS  alien  registration  data.  Age,  sex,  and  race  detail  estimated 
from  1960-1970  emigration  rates  developed  in  Robert  Warren  and  Jennifer  Marks  Peck,  "Foreign-Born  Emigration  from  the 
United  States:  1960  to  1970,"  Demography,  Vol.  17,  No.  1  (February  1980),  pp.  71-84 

1950-1970— estimated  from  1970,  1960,  1950  U.S.  census  data  on  the  foreign-born  population  using  the  methods 
developed  in  Robert  Warren  and  Jennifer  Marks  Peck,  "Foreign-Born  Emigration  from  the  United  States:  1960  to  1970," 
Demography,  op.  cit. 

Native  Emigration,  1940-1980 
1940-1980— estimated  on  the  basis  of  1981,  1971,  1961,  1951,  1941  Canadian  census  data  on  the  U.S.-born  population 

Details  of  the  methodology  involving  the  legal  emigration  components  can  be  found  in  U.S.  Bureau  of  the  Census,  1980  Census 
Preliminary  Evaluation  Results  Memorandum  Series,  No.  113,  op.  cit. 

D.  Net  Undocumented  Immigration 

Estimates  of  undocumented  aliens  counted  in  the  1 980  census 
Warren,  Robert  and  Jeffrey  S.  Passel,  "A  Count  of  the  Uncountable:  Estimates  of  Undocumented  Aliens  Counted  in  the  1 980 
United  States  Census,"  Demography,  Vol  24,  No.  3,  August  1 987,  pp.  375-393 

Details  of  the  methodology  involving  the  estimation  of  net  undocumented  immigration  can  be  found  in  U.S.  Bureau  of  the  Census, 
1980  Census  Preliminary  Evaluation  Results  Memorandum  Series,  Number  114,  "Methodology  for  Developing  Estimates  of 
Coverage  in  the  1 980  Census  Based  on  Demographic  Analysis:  Net  Undocumented  Immigration,"  by  Jeffrey  S.  Passel  and  J. 
Gregory  Robinson,  1 987 

II.  Population  Aged  45  to  64  in  1980 

A.  White  Population  Aged  45  to  64  in  1980 

Basic  estimates  of  corrected  White  births,  1 91 5-1 935 
National  Office  of  Vital  Statistics,  Vital  Statistics  Special  Reports,  Vol.  33,  No.  8,  "Birth  and  Birth  Rates  in  the  Entire  United 
States,  1909  to  1948,"  by  P.K.  Whelpton 

Evaluation  and  adjustment  of  the  Whelpton  estimates 
J.  Gregory  Robinson,  "New  Estimates  of  Corrected  Births  and  Fertility,  1900-1935,  and  Birth  Registration  Completeness, 
1920-1935,  For  the  White  Population  of  the  United  States,"  paper  presented  at  the  1985  meetings  of  the  Southern  Regional 
Demographic  Group,  Austin,  Texas 

Survival  rates,  1915-1940 
Derived  from  United  States  Life  Tables,  1939-41,  1929-31,  1919-21,  1909-11 

Components  of  change  1 940-80  (deaths,  net  immigration) 
See  sources  for  Population  Under  Age  45  in  1 980 

Details  of  the  methodology  involving  the  estimation  of  the  corrected  white  population  aged  45  to  64  in  1 980  can  be  found  in  U.S. 
Bureau  of  the  Census,  1980  Census  Preliminary  Evaluation  Results  Memorandum  Series,  Number  115,  "Methodology  for 
Developing  Estimates  of  Coverage  in  the  1980  Census  Based  on  Demographic  Analysis:  Population  Aged  45  to  64  in  1980,"  by 
Jeffrey  S.  Passel  and  J.  Gregory  Robinson,  1 987 

B.  Black  Population  Aged  45  to  64  in  1980 

Corrected  Black  female  population,  1 960,  aged  24  to  44 
Ansley  J.  Coale  and  Norfleet  W.  Rives,  "A  Statistical  Reconstruction  of  the  Black  Population  of  the  United  States,  1880-1970: 
Estimates  of  True  Numbers  by  Age  and  Sex,  Birth  Rates,  and  Total  Fertility,"  Population  Index,  Vol.  39,  No.  1 ,  January  1 973,  pp. 
3-36 
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Expected  sex  ratios,  1 960  (Used  to  derive  corrected  Black  male  population) 
Derived  from  United  States  Life  Tables,  1959-61,  1949-51,  1939-41,  1929-31,  1919-21,  1909-11 

Components  of  change,  1 960-1 980 
See  sources  for  Population  Under  Age  45  in  1 980 

Details  of  the  methodology  involving  the  estimation  of  the  corrected  Black  population  aged  45  to  64  in  1 980  can  be  found  in  U.S. 
Bureau  of  the  Census,  1980  Census  Preliminary  Evaluation  Results  Memorandum  Series,  No.  115,  op.  cit. 

C.  Other-Races  Population  aged  45  to  64  in  1980 

Corrected  other-races  female  population 
Estimated  from  interpolation  of  age  patterns  of  undercount  for  other-races  females  at  ages  under  45  in  1 980  (or  under  35  in  1 970, 
etc.)  and  at  ages  65  and  over  (or  55  and  over  in  1970,  etc.) 

Corrected  other-races  male  population 
Estimated  on  basis  of  expected  sex  ratios  calculated  from  interpolation  of  expected  sex  ratios  for  ages  under  45  and  ages  over 
65  in  1980 

Details  of  the  methodology  involving  the  estimation  of  the  corrected  other-races  population  aged  45  to  64  in  1 980  can  be  found 
in  U.S.  Bureau  of  the  Census,  1980  Census  Preliminary  Evaluation  Results  Memorandum  Series,  No.  115,  op.  cit. 

III.  Population  Aged  65  Years  and  Over  in  1980 

Aggregate  Medicare  data,  January  1 ,  1 980  and  July  1 ,  1 980 
Health  Care  Financing  Administration,  unpublished  tabulations 

Adjustments  for  underenrollment 
U.S.  Bureau  of  the  Census,  "Estimates  of  Underenrollment  in  Aggregate  Medicare  Data  for  1980,"  memorandum  from  J.  Gregory 
Robinson  to  Jeffrey  S.  Passel,  April  14,  1983 

Details  of  the  methodology  involved  the  estimation  of  the  corrected  population  65  years  and  over  in  1 980  can  be  found  in  U.S.  Bureau 
of  the  Census,  1980  Census  Preliminary  Evaluation  Results  Memorandum  Series,  Number  116,  "Methodology  for  Developing 
Estimates  of  Coverage  in  the  1980  Census  Based  on  Demographic  Analysis:  Population  Aged  65  and  Over  in  1980,"  by  Jeffrey  S. 
Passel  and  J.  Gregory  Robinson,  1 987 

IV.  Development  of  Confidence  Intervals  for  Demographic  Estimates  of  Coverage 

Passel,  Jeffrey  S.,  Prithwis  Das  Gupta,  and  J.  Gregory  Robinson,  "Evaluation  of  Demographic  Analysis:  Development  of  Confidence 
Intervals,"  paper  presented  to  the  Census  Advisory  Committees  of  the  American  Statistical  Association  and  on  Population  Statistics 
at  the  Joint  Advisory  Committee  Meeting,  October  8,  1987,  Oxon  Hill,  MD. 
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Appendix  D.  — Detailed  Tables  of  Estimates  of  Percent  Net  Undercount  From  the 
Post-Enumeration  Program  (PEP)f  by  Age,  Sex,  and  Race:  1980 

Table  D.1 .  Estimates  of  Percent  Net  Undercount  from  Demographic  Analysis  and  Alternative  PEP  Estimates  by  Age 
and  Sex  for  White-and-Other-Races  Males:  1980 

(Base  of  percent  is  estimated  population.  A  minus  sign  denotes  a  net  overcount.  See  text  for  explanation  of  alternative  estimates) 


Race,  sex,  and 

Demographic 

Analysis 

(DA-2) 

Post-Enumeration  Program  (PEP) 

age  group 

14-8 

14-9 

14-20 

10-8 

3-8 

2-8 

3-9 

2-9 

5-8 

3-20 

2-20 

5-9 

All  ages 

1.5 

-1.3 

-0.9 

-0.5 

0.1 

0.5 

0.6 

0.8 

1.0 

1.7 

1.2 

1.3 

2.1 

Under  5  years 

0.6 

-0.5 

- 

0.3 

1.2 

1.4 

1.5 

1.9 

2.0 

3.0 

2.2 

2.3 

3.6 

5-9  years 

0.7 

-0.1 

0.2 

0.5 

0.9 

1.2 

1.4 

1.5 

1.7 

2.2 

1.8 

1.9 

2.5 

10-14  years 

-0.1 

-0.9 

-0.7 

-0.5 

- 

0.3 

0.3 

0.5 

0.6 

0.8 

0.7 

0.7 

1.0 

15-19  years 

0.1 

-1.0 

-0.7 

-0.4 

-0.1 

1.2 

1.4 

1.5 

1.6 

2.3 

1.8 

1.9 

2.6 

20-24  years 

2.0 

-0.9 

-0.3 

0.4 

2.2 

2.6 

2.8 

3.2 

3.4 

6.2 

3.9 

4.1 

6.8 

25-29  years 

3.0 

-2.2 

-1.4 

-1.1 

0.8 

0.5 

0.9 

1.3 

1.7 

3.3 

1.6 

2.0 

4.1 

30-34  years 

1.9 

-1.0 

-0.4 

-0.1 

0.8 

1.1 

1.2 

1.6 

1.7 

2.6 

2.0 

2.0 

3.1 

35-39  years 

2.5 

-1.4 

-1.0 

-0.6 

-0.5 

0.5 

0.7 

0.9 

1.1 

0.6 

1.3 

1.5 

0.9 

40-44  years 

2.7 

-1.0 

-0.6 

-0.3 

-0.8 

0.2 

0.2 

0.6 

0.6 

0.3 

0.8 

0.8 

0.7 

45-49  years 

2.9 

-1.8 

-1.4 

-1.2 

-0.7 

-0.6 

-0.6 

-0.3 

-0.3 

0.1 

- 

- 

0.5 

50-54  years 

2.2 

-1.5 

-1.2 

-0.9 

-0.6 

-0.8 

-0.7 

-0.5 

-0.4 

-0.2 

-0.2 

-0.1 

0.2 

55-59  years 

2.3 

-2.3 

-2.2 

-2.0 

-1.5 

-1.5 

-1.4 

-1.3 

-1.2 

-0.7 

-1.1 

-1.0 

-0.5 

60-64  years 

1.7 

-1.4 

-1.2 

-1.0 

-0.8 

-0.5 

-0.4 

-0.4 

-0.3 

-0.4 

-0.1 

-0.1 

-0.3 

65-69  years 

-0.3 

-1.7 

-1.6 

-1.4 

-1.2 

-1.2 

-1.0 

-1.1 

-0.9 

-1.0 

-0.9 

-0.7 

-0.9 

70-74  years 

-0.2 

-1.9 

-1.8 

-1.5 

-1.5 

-1.3 

-1.2 

-1.1 

-1.0 

-1.1 

-0.8 

-0.7 

-0.9 

75  years  and  over 

0.9 

-2.5 

-2.4 

-2.0 

-1.9 

-1.9 

-1.6 

-1.6 

-1.5 

-1.5 

-1.3 

-1.1 

-1.4 

Average  absolute  difference1  . 

(x) 

2.9 

2.5 

2.2 

1.8 

1.7 

1.7 

1.6 

1.6 

1.9 

1.6 

1.5 

1.9 

(x)  Not  applicable.  -  Represents  zero  or  rounds  to  zero. 

Note:  Demographic  analysis  estimates  include  an  allowance  for  3  million  undocumented  residents  in  1980.  See  text  for  derivation  of  estimated 
population.  Estimates  compared  to  census  counts  classified  by  modified  race. 

Average  of  the  absolute  difference  of  the  demographic  analysis  estimate  and  PEP  estimate  of  percent  net  undercount  for  each  age  group. 


Table  D.2.  Estimates  of  Percent  Net  Undercount  from  Demographic  Analysis  and  Alternative  PEP  Estimates  by  Age 
and  Sex  for  White-and-Other-Races  Females:  1 980 

(Base  of  percent  is  estimated  population.  A  minus  sign  denotes  a  net  overcount.  See  text  for  explanation  of  alternative  estimates) 


Race,  sex,  and 

Demographic 

Analysis 

(DA-2) 

Post-Enumeration  Prograrr 

(PEP) 

age  group 

14-8 

14-9 

14-20 

10-8 

3-8 

2-8 

3-9 

2-9 

5-8 

3-20 

2-20 

5-9 

All  ages 

- 

-1.2 

-1.0 

-0.7 

-0.3 

0.2 

0.3 

0.4 

0.5 

1.0 

0.7 

0.8 

1.3 

Under  5  years 

0.5 

-0.4 

- 

0.3 

0.8 

1.6 

1.9 

1.9 

2.2 

2.4 

2.2 

2.5 

2.8 

5-9  years 

0.6 

-1.2 

-0.9 

-0.7 

-0.1 

0.3 

0.3 

0.6 

0.6 

1.1 

0.8 

0.8 

1.4 

10-14  years 

- 

-1.1 

-0.9 

-0.7 

0.2 

0.1 

0.2 

0.3 

0.3 

1.6 

0.5 

0.5 

1.7 

15-19  years 

-0.4 

-0.2 

- 

0.3 

1.1 

2.1 

2.3 

2.4 

2.5 

3.3 

2.6 

2.7 

3.5 

20-24  years 

- 

-1.0 

-0.5 

- 

1.3 

1.9 

2.0 

2.4 

2.5 

4.6 

2.8 

2.9 

5.1 

25-29  years 

0.5 

-1.6 

-1.1 

-0.8 

-0.1 

0.2 

0.4 

0.7 

0.9 

1.8 

1.1 

1.3 

2.3 

30-34  years 

-0.6 

-1.2 

-0.8 

-0.5 

0.1 

-0.2 

- 

0.2 

0.3 

1.2 

0.5 

0.6 

1.6 

35-39  years 

- 

-1.0 

-0.8 

-0.6 

-0.9 

- 

0.1 

-0.2 

0.3 

-0.3 

0.4 

0.5 

-0.1 

40-44  years 

-0.1 

-0.4 

-0.2 

- 

-0.5 

0.6 

0.7 

0.8 

0.9 

0.2 

1.0 

1.1 

0.4 

45-49  years 

0.2 

-1.2 

-1.1 

-0.8 

-0.8 

-0.4 

-0.3 

-0.3 

-0.2 

-0.2 

- 

0.1 

-0.1 

50-54  years 

-0.4 

-1.9 

-1.8 

-1.6 

-0.8 

-1.5 

-1.2 

-1.4 

-1.1 

-0.3 

-1.2 

-0.9 

-0.2 

55-59  years 

-0.9 

-2.1 

-1.9 

-1.8 

-1.3 

-1.5 

-1.5 

-1.3 

-1.4 

-0.8 

-1.2 

-1.2 

-0.7 

60-64  years 

-0.4 

-2.6 

-2.4 

-2.1 

-1.6 

-1.9 

-1.9 

-1.7 

-1.7 

-1.4 

-1.4 

-1.4 

-1.2 

65-69  years 

-1.5 

-2.0 

-1.8 

-1.6 

-1.7 

-1.4 

-1.2 

-1.2 

-1.0 

-1.5 

-1.0 

-0.8 

-1.3 

70-74  years 

-0.3 

-1.7 

-1.6 

-1.4 

-1.9 

-1.0 

-0.9 

-1.0 

-0.9 

-1.7 

-0.7 

-0.7 

-1.6 

75  years  and  over 

2.6 

-1.5 

-1.5 

1.3 

-1.7 

-0.2 

-0.1 

-0.2 

-0.1 

-1.4 

- 

0.1 

-1.4 

Average  absolute  difference1  . 

(x) 

1.3 

1.1 

0.8 

1.0 

0.9 

1.0 

1.0 

1.0 

1.4 

1.1 

1.1 

1.6 

(x)  Not  applicable.  -  Represents  zero  or  rounds  to  zero. 

Note:  Demographic  analysis  estimates  include  an  allowance  for  3  million  undocumented  residents  in  1 980.  See  text  for  derivation  of  estimated 
population.  Estimates  compared  to  census  counts  classified  by  modified  race. 

Average  of  the  absolute  difference  of  the  demographic  analysis  estimate  and  PEP  estimate  of  percent  net  undercount  for  each  age  group. 
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Table  D.3.  Estimates  of  Percent  Net  Undercount  from  Demographic  Analysis  and  Alternative  PEP  Estimates  by  Age 
and  Sex  for  Black  Males:  1980 

(Base  of  percent  is  estimated  population.  A  minus  sign  denotes  a  net  overcount.  See  text  for  explanation  of  alternative  estimates) 


Race,  sex,  and 

Demographic 

Analysis 

(DA-2) 

Post-Enumeration  Program  (PEP) 

age  group 

14-8 

14-9 

14-20 

10-8 

3-8 

2-8 

3-9 

2-9 

5-8 

3-20 

2-20 

5-9 

All  ages 

8.8 

1.0 

2.4 

3.1 

3.2 

6.3 

6.8 

7.4 

8.1 

5.4 

8.2 

8.8 

6.7 

Under  5  years 

9.6 

2.7 

3.5 

4.2 

6.0 

9.1 

9.4 

9.8 

10.2 

8.9 

10.5 

10.8 

9.6 

6.1 

4.0 

5.3 

6.1 

4.1 

9.3 

9.8 

10.5 

11.0 

5.6 

11.4 

11.8 

6.8 

10-14  years 

1.8 

4.6 

5.1 

5.6 

2.3 

9.6 

9.5 

9.9 

10.0 

3.9 

10.5 

10.4 

4.4 

15-19  years 

0.3 

1.7 

2.7 

2.9 

1.6 

5.4 

6.2 

6.2 

7.1 

3.8 

6.6 

7.3 

4.8 

20-24  years 

8.9 

-1.5 

0.4 

1.1 

4.4 

6.2 

8.2 

7.6 

9.9 

8.7 

8.6 

10.6 

10.4 

25-29  years 

12.7 

-3.9 

-1.4 

0.2 

3.4 

3.3 

3.8 

5.5 

6.2 

6.3 

7.2 

7.7 

8.6 

30-34  years 

13.4 

-1.6 

0.6 

2.0 

3.6 

5.6 

6.6 

7.5 

8.7 

5.9 

9.0 

10.0 

8.1 

35-39  years 

16.6 

1.5 

3.1 

3.6 

6.9 

7.4 

8.0 

8.6 

9.5 

8.5 

9.4 

10.0 

10.0 

40-44  years 

18.5 

3.4 

4.9 

5.2 

2.6 

7.0 

7.0 

8.2 

8.4 

4.9 

8.7 

8.8 

6.3 

45-49  years 

18.4 

0.7 

2.5 

2.9 

1.3 

4.9 

5.3 

6.6 

7.1 

2.9 

7.1 

7.4 

4.7 

50-54  years 

15.7 

-0.8 

0.8 

1.1 

1.1 

3.7 

3.9 

5.3 

5.6 

1.8 

5.6 

5.8 

3.4 

55-59  years 

10.8 

2.7 

3.3 

3.7 

3.5 

5.0 

5.4 

5.5 

6.1 

4.4 

6.0 

6.5 

4.9 

60-64  years 

6.7 

-1.0 

1.2 

1.1 

-0.4 

1.6 

1.7 

3.7 

3.8 

0.4 

3.6 

3.7 

2.8 

65-69  years 

-2.9 

-0.5 

-0.2 

0.2 

2.2 

2.0 

2.3 

2.3 

2.6 

3.2 

2.7 

3.0 

3.5 

70-74  years 

-1.8 

-0.5 

0.5 

1.3 

2.2 

1.9 

2.1 

2.9 

3.2 

3.2 

3.7 

3.9 

4.2 

75  years  and  over 

0.6 

-5.0 

-3.2 

-2.3 

-2.7 

-2.6 

-2.3 

-0.7 

-0.5 

-1.7 

0.2 

0.5 

0.3 

Average  absolute  difference1  . 

(x) 

9.0 

8.0 

7.5 

7.2 

6.6 

6.3 

5.8 

5.7 

6.1 

5.6 

5.6 

5.4 

(x)  Not  applicable. 

Note:  Demographic  analysis  estimates  include  an  allowance  for  3  million  undocumented  residents  in  1980.  See  text  for  derivation  of  estimated 
population.  Estimates  compared  to  census  counts  classified  by  modified  race. 

Average  of  the  absolute  difference  of  the  demographic  analysis  estimate  and  PEP  estimate  of  percent  net  undercount  for  each  age  group. 


Table  D.4.  Estimates  of  Percent  Net  Undercount  from  Demographic  Analysis  and  Alternative  PEP  Estimates  by  Age 
and  Sex  for  Black  Females:  1 980 

(Base  of  percent  is  estimated  population.  A  minus  sign  denotes  a  net  overcount.  See  text  for  explanation  of  alternative  estimates) 


Race,  sex,  and 

Demographic 

Analysis 

(DA-2) 

Post-Enumeration  Prograrr 

(PEP) 

age  group 

14-8 

14-9 

14-20 

10-8 

3-8 

2-8 

3-9 

2-9 

5-8 

3-20 

2-20 

5-9 

All  ages 

3.1 

1.1 

2.1 

2.6 

2.5 

5.3 

5.5 

6.2 

6.4 

3.8 

6.7 

6.9 

4.7 

Under  5  years 

9.0 

5.1 

6.3 

6.8 

5.3 

12.6 

12.3 

13.7 

13.5 

7.4 

14.3 

14.0 

8.6 

5-9  years 

5.6 

1.2 

2.3 

3.0 

4.9 

6.1 

6.2 

7.1 

7.2 

6.3 

7.9 

7.9 

7.3 

10-14  years 

1.7 

3.3 

3.9 

4.4 

3.7 

7.8 

8.1 

8.4 

8.6 

5.1 

8.9 

9.1 

5.6 

15-19  years 

-0.2 

1.7 

2.2 

2.8 

3.7 

4.5 

4.8 

5.0 

5.3 

5.0 

5.6 

5.9 

5.5 

20-24  years 

2.8 

-0.1 

1.7 

2.0 

3.8 

5.8 

6.4 

7.5 

8.1 

5.6 

7.9 

8.4 

7.4 

25-29  years 

3.5 

0.7 

2.2 

3.1 

2.5 

6.2 

6.7 

7.5 

8.1 

3.7 

8.4 

9.0 

5.0 

30-34  years 

2.4 

1.0 

2.1 

2.5 

2.7 

6.4 

6.4 

7.5 

7.5 

5.3 

7.9 

7.9 

6.3 

35-39  years 

3.9 

1.2 

1.8 

2.3 

1.2 

4.8 

5.1 

5.2 

5.6 

1.8 

5.8 

6.2 

2.4 

40-44  years 

5.8 

0.7 

1.6 

1.6 

0.1 

2.9 

3.4 

3.8 

4.3 

1.0 

3.8 

4.3 

2.0 

45-49  years 

4.9 

0.7 

1.9 

2.6 

-1.6 

2.8 

2.9 

4.0 

4.1 

-1.2 

4.7 

4.7 

- 

50-54  years 

1.9 

-0.6 

-0.1 

0.2 

- 

0.7 

0.9 

1.2 

1.5 

0.6 

1.5 

1.8 

1.1 

55-59  years 

1.8 

-0.5 

- 

0.5 

-0.3 

1.6 

1.5 

2.1 

2.1 

-0.1 

2.7 

2.5 

0.5 

60-64  years 

0.4 

-0.4 

-0.1 

0.4 

-1.0 

1.4 

1.3 

1.6 

1.5 

-0.7 

2.1 

2.0 

-0.5 

65-69  years 

-6.6 

-1.5 

-0.5 

-0.6 

0.9 

0.2 

0.4 

1.2 

1.4 

1.3 

1.1 

1.3 

2.3 

-2.4 

-1.6 

-0.6 

-0.3 

0.7 

- 

0.1 

1.1 

1.2 

1.1 

1.4 

1.5 

2.1 

75  years  and  over 

6.4 

-1.9 

-0.9 

-1.1 

0.5 

-0.9 

-2.0 

0.1 

0.1 

0.9 

-0.1 

-0.1 

1.8 

Average  absolute  difference1  . 

(x) 

3.2 

2.6 

2.4 

3.1 

3.1 

3.2 

3.5 

3.6 

3.2 

3.8 

3.9 

3.3 

(x)  Not  applicable.  -  Represents  zero  or  rounds  to  zero. 

Note:  Demographic  analysis  estimates  include  an  allowance  for  3  million  undocumented  residents  in  1980.  See  text  for  derivation  of  estimated 
population.  Estimates  compared  to  census  counts  classified  by  modified  race. 

Average  of  the  absolute  difference  of  the  demographic  analysis  estimate  and  PEP  estimate  of  percent  net  undercount  for  each  age  group. 
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Appendix  E.  — Sex  Ratios  From  the  1980  Census,  Alternative  Demographic  Analysis 

Estimates,  and  Alternative  PEP  Estimates  for  the  White-and-Other- 
Races  and  Black  Populations,  by  Age:  1980 


Table  E.  Sex  Ratios  from  the  1980  Census,  Alternative  Demographic  Analysis  Estimates,  and  Alternative  PEP 
Estimates  for  the  White-and-Other-Races  and  Black  Populations,  by  Age:  1 980 

(Sex  ratio  is  males  per  100  females.  See  text  for  explanation  of  alternative  estimates) 


Race,  sex,  and 
age  group 


Census 


Demographic 
Analysis 


DA-1      DA-2     DA-3 


Post-Enumeration  Program  (PEP) 


14-8      14-9     14-20      10-8         3-8         2-8         3-9         2-9         5-8      3-20      2-20 


5-9 


WHITE-AND-OTHER 
RACES 

All  ages 

Under  5  years  . .  . 

5-9  years 

10-14  years 

15-19  years 

20-24  years 

25-29  years 

30-34  years 

35-39  years 

40-44  years 

45-49  years 

50-54  years 

55-59  years 

60-64  years 

65-69  years 

70-74  years 

75  years  and  over 

BLACK 

All  ages 

Under  5  years  .  . . 

5-9  years 

10-14  years 

15-19  years 

20-24  years 

25-29  years 

30-34  years 

35-39  years 

40-44  years 

45-49  years 

50-54  years 

55-59  years 

60-64  years 

65-69  years 

70-74  years 

75  years  and  over 


95.1 

105.3 
105.2 
104.9 
103.9 
101.4 

100.5 
99.2 
98.3 
97.5 
96.0 

93.6 
90.2 
86.9 
80.5 
72.5 
54.9 


89.6 

101.6 

101.6 

101.2 

99.6 

91.4 

87.8 
85.7 
83.3 
82.8 
82.1 

80.8 
81.8 
79.2 
74.5 
71.1 
60.3 


96.5 

105.3 
105.2 
104.9 
104.3 
103.3 

102.8 
101.6 
100.7 
100.1 
98.7 

96.2 
93.1 
88.8 
81.5 
72.5 
53.9 


95.2 

102.3 
102.2 
101.3 
100.0 
97.5 

97.1 
96.5 
96.0 
95.7 
95.7 

94.1 
90.1 
84.6 
77.2 
71.6 
56.8 


96.5 

105.3 
105.3 
104.8 
104.4 
103.6 

103.0 
101.7 
100.7 
100.2 
98.7 

96.2 
93.1 
88.8 
81.5 
72.5 
53.9 


95.2 

102.2 
102.3 
101.2 
100.0 
97.6 

97.1 
96.5 
96.0 
95.7 
95.6 

94.0 
90.1 
84.6 
77.2 
71.5 
56.8 


96.6 

105.3 
105.3 
104.8 
104.5 
103.8 

103.2 
101.8 
100.8 
100.3 
98.7 

96.2 
93.0 
88.8 
81.5 
72.5 
53.9 


95.2 

102.3 
102.2 
101.2 
100.0 
97.6 

97.1 

96.5 
96.0 
95.7 
95.6 

94.0 
90.0 
84.5 
77.1 
71.5 
56.8 


95.1 

105.1 
106.4 
105.1 
103.1 
101.5 

99.9 
99.4 
97.9 
96.9 
95.5 

94.0 
89.9 
87.9 
80.8 
72.3 
54.3 


89.6 

99.2 

104.5 

102.6 

99.5 

90.3 

84.1 
83.7 
83.5 
85.1 
82.1 

80.8 
84.5 
78.9 
75.2 
72.0 
58.6 


95.2 

105.3 
106.4 
105.1 
103.2 
101.6 

100.2 
99.6 
98.0 
97.1 
95.7 

94.2 
89.9 
87.9 
80.7 
72.3 
54.4 


89.9 

98.7 
104.8 
102.5 
100.0 

90.2 

84.9 
84.5 
84.4 
85.6 
82.7 

81.6 
84.6 
80.4 
74.8 
71.9 
59.1 


95.3 

105.3 
106.4 
105.1 
103.2 
101.8 

100.2 
99.6 
98.2 
97.1 
95.7 

94.3 
90.0 
87.8 
80.7 
72.4 
54.5 


90.0 

98.9 

105.0 

102.5 

99.6 

90.5 

85.3 
85.3 
84.4 
85.9 
82.4 

81.6 
84.5 
79.9 
75.1 
72.3 
59.7 


95.5 

105.7 
106.2 
104.7 
102.7 
102.3 

101.4 
99.9 
98.7 
97.2 
96.1 

93.8 
90.0 
87.5 
80.9 
72.7 
54.7 


90.3 

102.4 

100.8 

99.7 

97.4 

91.8 

88.5 
86.4 
88.2 
84.9 
84.6 

81.7 
85.0 
79.8 
75.4 
72.3 
58.6 


95.4 

105.0 
106.1 
105.0 
103.0 
102.2 

100.8 

100.5 

98.8 

97.0 

95.9 

94.3 
90.1 
88.1 
80.7 
72.3 
54.0 


90.5 

97.7 
105.2 
103.0 
100.4 

91.5 

85.2 
84.9 
85.5 
86.4 
84.0 

83.4 
84.7 
79.5 
75.8 
72.5 
59.4 


95.4 

104.8 
106.3 
105.1 
102.9 
102.3 

101.0 

100.4 

98.9 

96.9 

95.8 

94.2 
90.2 
88.2 
80.7 
72.3 
54.1 


90.9 

98.4 
105.8 
102.7 
100.8 

92.9 

85.1 
85.8 
85.8 
85.9 
84.2 

83.3 
85.2 
79.7 
75.9 
72.6 
59.5 


95.5 

105.2 
106.2 
105.1 
103.0 
102.3 

101.1 

100.7 

99.0 

97.2 

96.0 

94.5 
90.1 
88.1 
80.6 
72.4 
54.1 


90.1 

97.2 

105.5 

102.9 

100.9 

91.5 

86.0 
85.8 
86.5 
86.9 
84.5 

84.4 
84.8 
81.0 
75.4 
72.5 
59.9 


95.6 

105.0 
106.3 
105.2 
103.0 
102.3 

101.3 

100.6 

99.0 

97.1 

95.9 

94.4 
90.3 
88.1 
80.6 
72.4 
54.2 


91.2 

97.9 
106.0 
102.6 
101.3 

92.8 

85.9 
86.7 
86.7 
86.4 
84.7 

84.3 
85.3 
81.2 
75.4 
72.6 
60.0 


95.8 

105.9 
106.3 
104.1 
102.8 
103.1 

102.0 

100.6 

99.1 

97.5 

96.4 

93.8 
90.3 
87.7 
80.9 
72.9 
54.8 


91.1 

103.4 

100.8 

99.9 

98.3 

94.2 

,90.2 
86.2 
89.2 
86.1 
85.6 

81.7 
85.6 
80.4 
75.8 
72.7 
59.0 


95.6 

105.3 
106.2 
105.1 
103.0 
102.5 

101.0 

100.7 

99.2 

97.2 

96.0 

94.5 
90.2 
88.0 
80.6 
72.4 
54.2 


91.0 

97.4 
105.7 
102.9 
100.4 

91.8 

86.4 
86.6 
86.5 
87.2 
84.2 

84.3 
84.8 
80.6 
75.7 
72.9 
60.5 


95.6 

105.0 
106.4 
105.2 
103.0 
102.6 

101.2 

100.6 

99.2 

97.2 

95.9 

94.4 
90.3 
88.1 
80.6 
72.4 
54.3 


91.4 

98.1 
106.2 
102.6 
100.9 

93.2 

86.4 
87.5 
86.7 
86.7 
84.5 

84.2 
85.2 
80.7 
75.7 
72.9 
60.6 


95.9 

106.1 
106.3 
104.1 
102.9 
103.2 

102.3 

100.8 

99.3 

97.8 

96.6 

94.0 
90.3 
87.7 
80.8 
73.0 
54.8 


91.5 

102.8 

101.1 

99.8 

98.8 

94.1 

91.0 
87.1 
90.1 
86.6 
86.1 

82.7 
85.7 
81.9 
75.4 
72.7 
59.5 
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Appendix  F.  — Estimation  and  Variance  Estimation 


Estimation 

In  PEP,  estimates  of  total  persons  with 
specific  characteristics  are  formed  by  sum- 
ming the  assigned  weight  for  each  sample 
case  with  those  characteristics.  For  exam- 
ple, the  PEP  estimate  of  the  number  of 
census  overenumerations  due  to  defini- 
tional errors  in  a  given  State  is  based  on 
summing  the  sample  weights  for  all  com- 
plete E-sample  cases  meeting  these  crite- 
ria, i.e.,  classified  as  census  overenumer- 
ations due  to  definitional  errors  in  the  State. 

Estimates  of  proportions  are  based  on 
ratios  of  totals  estimated  from  the  weights. 
For  example,  the  rate  of  erroneous  enumer- 
ations is  based  on  the  ratio  of  the  esti- 
mated total  erroneous  enumerations  accord- 
ing to  the  preceding  method  to  the  estimated 
total  enumerations. 

Consequently,  estimation  questions  in 
PEP  reduce  to  the  issue  of  how  the  weights 
were  assigned  to  the  sample  cases.  This 
appendix  separately  describes  the  proce- 
dures to  determine  the  weights  for  the  P 
and  E  samples. 


THE  APRIL  AND  AUGUST 
P  SAMPLES 

Weights  for  the  P-sample  cases  were  derived 
as  the  product  of  the  following  factors: 

1 .  A  "basic"  weight  representing  the 
inverse  of  the  probability  of  selection 
for  the  person,  including  any  subsam- 
pling  in  the  field; 

2.  A  noninterview  adjustment  to  attempt 
to  compensate  for  whole  household 
noninterviews; 

3.  A  "first-stage"  factor,  itself  a  prod- 
uct of  two  factors,  to  provide  a  ratio 
adjustment  for  the  first-stage  selec- 
tion of  PSUs; 


4.  A  "second-stage"  factor,  itself  a  prod- 
uct of  two  factors,  to  adjust  the  P- 
sample  estimates  to  independent  esti- 
mates of  State  and  national  popula- 
tion. 

These  weighting  procedures  closely  resem- 
ble those  for  CPS  labor  force  characteristics. 1 

In  estimation,  the  military  sample  was 
combined  with  the  April  and  with  the  August 
CPS  samples  to  give  two  samples  of  the 
non-institutional  population.  The  "basic 
weights"  were  determined  by  the  respective 
sampling  designs  for  the  civilian  and  mili- 
tary samples,  but  computation  of  all  sub- 
sequent factors  was  based  on  the  merged 
samples  composed  of  either  the  April  or 
August  civilian  samples  combined  with  the 
military  sample.  Each  of  the  factors  is 
described  in  more  detail  by  the  following 
sections. 


Basic  Weight 

The  probability  of  selection  of  a  sample 
case  is  equal  to  the  product  of  the  proba- 
bility of  selection  for  the  Primary  Sampling 
Unit  (PSU),  the  conditional  probability  of 
selection  of  the  sample  segment  within 
the  PSU,  and  the  probability  of  selection 
within  the  segment.  For  some  PSUs,  namely, 
the  self-representing  PSUs,  the  probability 
of  selection  of  the  PSU  is  1 .0  by  definition. 
The  probability  of  selection  of  non-self- 
representing  PSUs  is  less  than  one. 

The  first  stage  of  selection  of  the  CPS 
design  comprises  two  separate  samples, 
the  "A"  and  "C"  samples,  of  PSUs.  In 
larger  States,  double  selections  of  the  same 
PSU  were  allowed  in  the  "A"  and  "C" 
samples.  For  purposes  of  estimation,  the 
probability  of  selection  in  the  A/C  sample 
was  formally  taken  to  be  3/2  times  the 
probability  of  selection  of  the  PSU  in  the 


1U.S.  Bureau  of  the  Census,  The  Current 
Population  Survey:  Design  and  Methodology, 
Technical  Paper  40,  Washington,  DC,  1978. 


"A"  design  rather  than  the  true  uncondi- 
tional probability  of  selection  of  the  PSU. 
This  weighting  procedure  is  consistent  with 
the  CPS  practice  of  implementing  a  double 
sample  in  any  PSU  included  in  both  the 
"A"  and  "C"  samples.  In  the  smaller  States 
that  were  restratified  and  supplemented, 
the  probability  of  selection  was  calculated 
conditionally  on  the  restratification. 

The  sampling  of  segments  within  selected 
PSUs  was  based  on  assigned  rates  of 
selection  within  the  PSU.  For  address  and 
area  segments  sampled  from  the  1970 
census,  the  probability  of  selection  of  a 
segment  within  a  sampled  PSU  is  the  prod- 
uct of  the  probability  of  selection  of  the 
1 970  ED  times  the  probability  of  selection 
of  the  segment  within  the  ED. 

As  a  rule,  all  housing  units  within  a 
sampled  segment  fell  into  sample.  Occa- 
sionally, however,  segments  were  discov- 
ered to  contain  far  more  housing  units  than 
expected.  In  such  cases,  the  segments 
were  subsampled,  further  affecting  the 
overall  probability  of  selection. 

The  "basic"  or  "unbiased"  weight  is 
the  reciprocal  of  the  overall  probability  of 
selection,  considering  both  the  first-stage 
sampling  of  PSUs  and  the  selection  within 
the  PSUs. 


Noninterview  Adjustment 

The  noninterview  adjustment  was  a  factor 
applied  to  interviewed  households  to  rep- 
resent noninterviewed  households.  The  coun- 
try was  divided  into  1 52  noninterview 
clusters,  each  of  which  contained  either 
SMSA  or  non-SMSA  PSUs.  Each  cluster  in 
SMSA  PSUs  was  divided  into  six  cells 
according  to  race  of  head  (white/other 
races)  and  geography  (central  city/urban 
balance/rural  balance).  The  basic  weights 
of  interviewed  and  noninterviewed  house- 
holds were  tallied  for  each  of  the  six  cells. 
Within  each  cell,  a  noninterview  factor 
was  computed: 
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Nl  Factor 


_  x^tx* 


where  X,  represents  the  sum  of  basic  weights 
of  interviewed  households  and  XN)  repre- 
sents the  sum  of  basic  weights  for  nonin- 
terviewed  households;  this  factor  was  applied 
to  basic  weights  in  interviewed  house- 
holds. Similar  rules  were  applied  in  non- 
SMSA  clusters  for  four  cells  according  to 
race  of  head  (white/other  races)  and  geog- 
raphy (urban/rural). 

Rules  were  specified  to  collapse  cells 
within  the  noninterview  cluster  in  instances 
where  any  of  the  factors  computed  from 
the  original  cells  exceeded  2.0,  or  when 
noninterviewed  households  appeared  with- 
out any  interviewed  households  in  the  cell. 
As  groups  of  cells  were  collapsed,  the 
noninterview  factor  was  computed  in  the 
same  manner  for  the  collapsed  group  and 
applied  to  each  interviewed  household  in 
the  set  of  collapsed  cells. 

First-Stage  Factors 

The  first-stage  factors  applied  for  PEP  were 
each  the  product  of  two  factors,  one  at  the 
regional  and  one  at  the  State  level.  These 
factors  represent  ratio  adjustments  to  com- 
pensate for  variation  due  to  the  first  stage 
of  selection  of  PSUs.  With  the  exception 
of  Massachusetts,  the  first-stage  factors 
were  applied  only  to  sample  cases  in  non- 
self-representing  PSUs. 

Within  each  of  the  four  census  regions, 
six  cells  were  defined  by  two  race  (wh'rte/non- 
white)  and  three  geographic  (SMSA  cen- 
tral city/SMSA  balance/non-SMSA)  cate- 
gories. The  regional  factor  was  the  ratio  of 
the  1970  census  total  population  in  the 
non-self-representing  areas  in  the  specific 
cell  to  the  sample  estimate  of  the  same 
quantity  formed  by  summing  the  products 
of  the  1970  census  values  within  each 
sampled  non-self-representing  PSU  times 
the  inverse  of  the  probability  of  selection. 
(Again,  in  States  with  the  original  A/C 
stratification,  this  probability  was  taken  as 
3/2  times  the  "A"  probability).  When  a 
PSU  was  both  an  "A"  and  "C"  PSU,  the 
product  was  doubled  to  represent  the  dou- 
ble selection.  This  ratio  of  census  total  to 
sample  estimate  was  applied  to  sample 
cases  in  non-self-representing  PSUs. 

A  second  first-stage  factor  was  com- 
puted in  a  similar  manner  on  a  State  level 
for  four  cells  for  race  (white/nonwhite)  by 


geography  (urban/rural).  The  numerator  of 
the  factor  was  again  the  1970  census 
total  in  non-self-representing  areas  for  the 
cell,  but  the  denominator  was  the  sum  of 
the  inverse  of  the  probability  of  selection 
of  the  non-self-representing  PSU  times  the 
census  total  for  the  cell  after  application  of 
the  regional  first-stage  factors  derived  in 
the  preceding  step.  Collapsing  rules  were 
applied  when  either  regional  or  State  fac- 
tors exceeded  a  specified  amount  in  any 
cell. 

A  special  State  factor  was  derived  for 
Massachusetts  for  application  to  the  non- 
SMSA  self-representing  areas  in  the  State, 
since  the  only  non-self-representing  PSU 
in  the  State,  a  non-SMSA  PSU,  was  not 
selected  into  sample.  In  effect,  the  factor 
employs  non-SMSA  self-representing  areas 
to  represent  the  non-SMSA  non-self- 
representing  area  that  did  not  fall  into 
sample. 


Second-Stage  Factors 

A  final  set  of  factors  was  applied  to  the 
April  and  August  samples.  One  factor  was 
based  upon  the  ratio  of  an  independent 
estimate  of  total  population  for  each  of  the 
States  to  the  sample  estimate  for  PEP.  The 
other  adjusted  for  differences  between  inde- 
pendent estimates  of  national  totals  by 
age,  race,  and  sex  and  the  PEP  survey 
results. 

The  factors  were  computed  through 
the  approach  of  iterative  proportional  fit- 
ting or  "raking."  First,  a  preliminary  set  of 
State  ratios,  with  estimates  of  State  pop- 
ulation in  the  numerator  and  PEP  sample 
estimates  in  the  denominator,  were  com- 
puted and  applied  to  the  PEP  sample  esti- 
mates. Consequently,  after  this  step  the 
PEP  sample  estimates  with  the  adjusted 
weights  agreed  with  the  independent  esti- 
mates of  State  population.  Next,  the  national 
demographic  estimates  were  compared  to 
the  PEP  sample  estimates,  including  the 
application  of  State  ratios  in  the  previous 
step.  Again,  the  ratios  of  the  demographic 
estimates  to  the  PEP  sample  estimates 
became  a  set  of  factors  to  adjust  the 
sample  estimates.  After  this  second  adjust- 
ment of  the  PEP  weights,  the  resulting  PEP 
State  totals  were  compared  to  the  inde- 
pendent State  estimates.  A  new  State 
ratio  was  computed,  in  effect  updating  the 
ratio  at  the  first  step.  The  PEP  estimates 


were  proportionally  adjusted  again  to  con- 
form to  the  given  independent  State  esti- 
mates. This  process  of  alternately  adjust- 
ing to  State  totals  and  national  demographic 
cells  was  iterated  for  a  total  of  six  cycles. 

The  independent  estimates  of  popula- 
tion at  both  the  State  and  national  level 
were  prepared  by  the  Population  Division 
of  the  Census  Bureau.  The  estimates  were 
based  upon  estimates  of  change  between 
1970  and  1980  and  demographic  esti- 
mates of  undercount  in  the  1 970  census. 
In  the  monthly  processing  of  CPS,  estima- 
tion of  Labor  Force  and  other  characteris- 
tics employs  a  similar  adjustment,  reflect- 
ing population  change  between  1 970  and 
1980  but  without  a  correction  for  under- 
count in  the  1 970  census. 

The  purpose  of  the  second-stage  adjust- 
ment for  PEP  was  largely  to  produce  more 
consistent  estimates  of  total  characteris- 
tics from  the  P  sample.  The  effect  of  the 
adjustment  on  dual-system  estimates  was 
modest,  however,  since  the  adjustment 
factors  for  the  most  part  canceled  between 
the  denominator  and  numerator  of  the 
dual-  system  estimator. 


THE  E  SAMPLE 

Weighting  for  the  E  sample  paralleled  that 
for  the  P  sample,  although  there  were  a 
number  of  important  differences.  Special 
formulas  were  also  required  for  the  estima- 
tion of  duplications.  Weights  for  E  sample 
cases  reflected  the  same  product  of  basic 
weight,  noninterview  adjustment,  first-stage 
adjustment,  and  second-stage  adjustment 
as  the  P  sample.  Specific  features  of  these 
factors  are  described  in  the  following  sec- 
tions. 


Basic  Weights 

The  inverse  of  the  probability  of  selection 
for  the  E  sample  formed  the  basic  weight. 


Noninterview  Adjustments 

All  households  determined  to  be  geocod- 
ing  errors  were  exempted  from  the  non- 
interview  adjustment;  such  households  were 
not  used  in  the  computation  of  the  factor 
and  were  not  adjusted  by  the  resulting 
factor. 
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The  noninterview  adjustment  for  the  E 
sample  employed  the  same  1 52  noninter- 
view clusters  as  the  P  sample.  In  place  of 
adjustment  cells  defined  by  the  race  of 
head  and  geographic  categories,  the  E 
sample  employed  20  cells  by  sex,  race, 
and  broad  age  group  (under  19,  19-24, 
25-34,  35-59,  60  or  more)  at  the  level  of 
persons.  Unlike  the  P  sample,  which  gen- 
erally obtained  only  the  race  of  head  for 
nonresponding  households,  the  E  sample 
had  available  the  reported  demographic 
data  from  the  census  for  persons  residing 
in  nonresponding  households. 

Collapsing  rules  were  specified  to  com- 
bine cells  in  the  noninterview  adjustment 
to  assure  that  the  factors  did  not  exceed 
2.0. 


First-Stage  Adjustments 

The  first-stage  factors  for  the  E  sample 
were  computed  in  the  same  manner  as  the 
P  sample,  except  that  the  urban/rural  dis- 
tinction was  not  employed  at  the  State 
level  because  of  the  lack  of  comparability 
between  1 970  and  1 980  coding  of  this 
geographic  characteristic. 


Second-Stage  Adjustment 

A  second-stage  adjustment,  again  consist- 
ing of  six  cycles  of  iteration  between  State 
and  national  adjustments,  was  employed 
for  the  E  sample.  Two  major  differences 
with  respect  to  the  P  sample  may  be 
noted,  however.  First,  the  control  counts 
were  those  of  the  noninstitutional  popula- 
tion, directly  from  the  1 980  census.  These 
counts  excluded  persons  imputed  in  the 
census  because  of  close-out,  since  these 
persons  were  not  in  the  scope  of  the  E 
sample.  The  second-stage  adjustment  also 
employed  different  cells.  In  place  of  the 
single  State  estimate  in  the  P  sample,  1 6 
age  by  sex  by  race  cells  were  employed  for 
the  E  sample.  Detailed  demographic  cells 
were  employed  in  the  adjustment  at  the 
national  level,  however,  as  with  the  P 
sample. 


Estimation  of  Duplicates 

The  E-sample  weights  computed  as  the 
product  of  the  preceding  factors  were  used 
directly  in  the  estimation  of  geocoding  and 


definitional  errors.  Further  adjustments  to 
these  weights  were  required  for  the  esti- 
mation of  duplicates,  however. 

A  one-in-two  sample  was  selected  for 
the  duplicate  search  within  EDs.  Conse- 
quently, the  estimation  of  duplicates  reflected 
the  effect  of  this  subsampling  by  appropri- 
ately adjusting  the  weight  by  a  factor  of 
two. 

A  second  consideration  also  affected 
estimation  of  duplicates.  In  any  instance  of 
multiple  enumeration,  the  appearance  of 
the  same  persons  on  difference  census 
forms  led  to  multiple  chances  of  selection 
under  the  sample  design  for  the  E  sample. 
For  example,  each  person  on  two  different 
census  forms  had  two  different  opportuni- 
ties for  selection  into  the  within-ED  dupli- 
cates sample. 

To  represent  both  the  effects  of  sub- 
sampling  and  of  multiple  chances  of  selec- 
tion, the  within-ED  duplicate  weight  was 
computed  as 

Within-ED  wt  =  2  *  E-sample  wt  *  (n-1)/n 

where  n  represents  the  total  number  of 
forms  within  the  ED  on  which  the  person 
appeared. 

No  subsampling  occurred  in  the  estima- 
tion of  between-ED  duplicates.  Further- 
more, searching  between-ED  duplications 
was  generally  performed  according  to  a 
hierarchy,  so  that  if  a  duplication  occurred 
between  two  different  EDs,  the  E  sample 
search  procedures  would  identify  the  dupli- 
cate if  one  ED  was  sampled  but  not  if  the 
other  fell  into  sample  instead.  Consequently, 
special  factors  were  generally  not  required 
in  order  to  estimate  the  contribution  of 
between-ED  duplications  to  total  duplica- 
tions. 

In  a  relatively  few  instances,  different 
EDs  did  not  fall  into  a  hierarchy  as  a 
consequence  of  an  operation  which  could 
yield  more  than  one  ED  simultaneously. 
Special  factors  were  applied  in  these  instances 
to  adjust  for  multiple  chances  of  selection. 


VARIANCE  ESTIMATION 


The  variances  estimated  for  the  dual  sys- 
tem estimates  and  other  characteristics 
from  the  P  and  E  samples  were  based  on 
the  sample  design.  In  other  words,  the 
estimated  variances  measure  the  effect  of 
expected  variation  over  different  possible 


random  selections  of  the  sample.  The  der- 
ivation of  appropriate  design-based  vari- 
ance estimators  is  consequently  closely 
linked  to  the  details  of  the  design.  On  the 
other  hand,  the  design-based  variance  esti- 
mators do  not  depend  On  any  single  model 
for  the  underlying  population. 

A  replication  approach  provided  the  basic 
strategy  for  variance  estimation  for  PEP. 
Specific  replication  methods  that  have  been 
applied  to  other  sample  surveys  for  vari- 
ance estimation  include  the  jackknife  and 
half-sample  methods.  The  replication  method 
chosen  for  PEP  reflected  many  of  the  indi- 
vidual complexities  of  the  CPS  design  and 
fell  into  the  general  class  of  methods  described 
by  Fay.2 

The  mechanics  of  the  computation  of 
the  variances  were  performed  through  a 
replicate  weighting  approach.  This  approach 
expresses  the  replication  method  by  asso- 
ciating with  each  sample  case  a  weight  for 
each  replicate,  expressing  the  contribution 
that  the  case  makes  to  each  replicate 
estimate.  Variances  for  PEP  were  esti- 
mated through  the  creation  of  49  replicate 
weights  for  each  P-  and  E-sample  case. 
Dippo,  Fay,  and  Morgenstein3  further  de- 
scribed this  technique  and  recounted  appli- 
cations to  several  different  surveys.  The 
following  section  elaborates  the  features 
of  the  probability  design  that  pertain  to 
variance  estimation. 


Aspects  of  the  Sample  Design 
Affecting  Variance  Estimation 


The  first  stage  of  CPS  sampling  was  the 
selection  of  sample  areas  or  Primary  Sam- 
pling Units  (PSUs)  to  represent  the  whole 
country.  Typically,  a  PSU  was  either  a 
1970  SMSA,  or  one  or  more  continuous 
non-SMSA  counties.  Some  PSUs,  the  self- 
representing  PSUs,  were  selected  into  the 
sample  with  certainty,  that  is,  without  any 


2Robert  E.  Fay,  "Some  Properties  of  Esti- 
mates of  Variance  Based  on  Replication  Meth- 
ods," Proceedings  of  the  Section  on  Survey 
Research  Methods,  American  Statistical  Asso- 
ciation: Washington,  DC,  1984,  pp.  495-500. 

3Cathryn  S.  Dippo,  Robert  E.  Fay,  and  David 
M.  Morganstein,  "Computing  Variances  from 
Complex  Samples  with  Replicate  Weights,"  Pro- 
ceedings of  the  Section  on  Survey  Research 
Methods,  American  Statistical  Association:  Wash- 
ington, DC,  1 984,  pp.  489-494. 
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random  selection.  Large  SMSAs  were  typ- 
ically self-representing.  The  remaining  PSUs 
were  grouped  into  strata,  and  one  or  more 
PSUs  were  randomly  selected  from  each 
stratum. 

The  first-stage  design  of  the  CPS  evolved 
over  time.  Technical  Paper  Number  404 
describes  the  design  in  detail  up  to  1 976, 
and  a  paper  by  Moore,  Bettin,  Kostanich 
and  Shapiro,5  details  subsequent  modifica- 
tions to  the  design  reflected  in  PEP. 

The  A/C  or  "461  area"  design  formed 
the  backbone  of  the  first-stage  design  for 
CPS.  In  the  A/C  design,  an  "A"  PSU  was 
sampled  from  each  of  the  strata  of  non- 
self-representing  PSUs  with  probability  pro- 
portional to  1970  population.  The  strata 
were  then  paired,  one  stratum  from  each 
pair  selected  with  equal  probability,  and  a 
second  PSU,  a  "C"  PSU,  was  drawn  from 
the  selected  stratum,  again  with  probabil- 
ity proportional  to  population.  In  some 
instances  the  "C"  PSU  was  the  same  as 
the  "A"  PSU,  so  that  for  each  pair  of 
strata,  two  or,  more  typically,  three  dis- 
tinct PSUs  were  selected. 

The  primary  objective  of  the  A/C  design 
was  accurate  national  estimation.  To  meet 
increased  interest  for  State  estimates,  spe- 
cifically annual  average  unemployment  rates, 
the  A/C  design  was  modified  during  the 
1 970s  in  States  with  small  populations  by 
converting  some  PSUs  to  the  status  self- 
representing,  and  by  restratifying  and  sam- 
pling additional  PSUs,  while  still  retaining 
any  original  A/C  PSUs  in  these  States. 
Three  supplementations,  denoted  D,  B, 
and  E,  were  implemented  for  this  purpose, 
although  the  primary  interest  of  the  E- 
supplement  was  substate  areas.  The  PEP 
used  the  full  A/B/C/D/E  or  643  sample  area 
first-stage  design. 

The  segment  constituted  the  ultimate 
sampling  unit  (USU)  within  PSUs.  Seg- 
ments were  of  several  forms,  the  most 
important  of  which  were  address  and  area 
segments  selected  from  the  1 970  census, 
and  new  construction  segments  sampled 
from   building   permits  in   permit  issuing 


4U.S.  Bureau  of  the  Census,  op.  cit. 

5Thomas  F.  Moore,  Paul  Bettin,  Donna  Kos- 
tanich, and  Gary  M.  Shapiro,  "Overview  of 
Current  Population  Survey  Sample  Design,"  Pro- 
ceedings of  the  Section  on  Survey  Research 
Methods,  American  Statistical  Association,:  Wash- 
ington, DC,  1979,  pp.  121-126. 


offices.  Typically,  segments  comprised  an 
expected  four  housing  units,  although  actual 
sizes  of  segments  varied. 

Choice  of  Variance  Estimator 

Because  of  complexities  in  the  CPS  design 
and  estimation  procedures,  strictly  design- 
unbiased  estimates  of  design-based  vari- 
ances are  impossible.  Even  in  the  461  area 
design,  sampling  of  PSUs  at  the  first  stage 
was  not  independent  between  strata  but 
governed  instead  by  a  controlled  selection 
procedure.  Sampling  of  segments  within 
PSUs  was  achieved  through  a  complex 
systematic  sampling  procedure  cutting  across 
the  sampled  PSUs  in  each  region.  Neither 
circumstance  admits  a  design-unbiased  esti- 
mate of  variance.  The  non-linear  form  of 
estimator  reflected  in  the  derivation  of  the 
weights  also  eliminated  the  possibility  of 
strictly  design-unbiased  estimates  of  vari- 
ance. 

In  place  of  the  criterion  of  design- 
unbiasedness  for  estimates  of  variance  for 
PEP,  a  variance  estimator  was  instead  selected 
to  give  design-unbiased  variance  estimates 
for  sample  estimates  of  population  totals 
based  upon  basic  weights  for  a  design 
similar  but  not  identical  to  the  actual  CPS 
design.  This  variance  estimator  was  in  turn 
reflected  in  a  set  of  replicate  basic  weights 
for  each  sampled  case. 

If  X(0)  represents  an  estimate  of  total 
for  any  characteristic  of  persons  based  on 
summing  the  basic  weights  for  persons 
with  the  characteristic,  and  X(i)  represents 
the  total  based  upon  the  i-th  set  of  repli- 
cate weights, 

49 
V*(X)  =  4/49  X  (X(i>  "  X(0))2 


gives  the  replication-based  variance  esti- 
mator for  X(0)  as  implemented  in  PEP.  As 
a  matter  of  definition,  the  replication-based 
variance  estimator  V*  will  be  said  to  rep- 
resent a  variance  formula  if  the  expecta- 
tion of  V*  over  the  random  process  gener- 
ating the  replicate  weights  agrees  with  the 
variance  formula.  The  initial  step  of  the 
variance  estimation  was  to  derive  approx- 
imate formulas  for  the  variance  of  esti- 
mates of  total  based  on  basic  weights,  and 
then  to  represent  these  formulas  by  an 
appropriate  choice  of  replicate  basic  weights. 


The  replicate  basic  weights  were  then 
subjected  to  the  same  process  of  noninter- 
view  adjustment,  first  and  second-stage 
adjustment  as  the  original  basic  weights. 
The  preceding  formula  for  V*  used  with 
final  and  replicate  final  weights  to  estimate 
the  variance  of  any  characteristic  in  PEP, 
including  the  dual-system  estimates. 

Thus,  the  starting  point  for  this  approach 
to  variance  estimation  is  the  assignment  of 
replicate  basic  weights  to  the  sample  cases 
so  that  the  estimator  V*  represents  an 
appropriate  variance  estimator  in  expected 
value. 

The  problem  of  making  such  assign- 
ments was  divided  into  three  categories: 
replicate  weights  for  non-self-representing 
PSUs  in  States  that  had  not  been  restrati- 
fied;  replicate  weights  for  non-  self-representing 
PSUs  in  restratified  States;  and  variation 
within  EDs  in  self-representing  PSUs. 

Technical  Paper  No.  40  documents  the 
variance  estimator  for  non-self-representing 
PSUs  in  the  461  area  design  under  the 
original  "A"  and  "C"  samples.  Within  the 
pair  of  "A"  strata,  the  variance  of  a  total  is 
given  by 

Var-A/C  =  1/4  <(X„  +  X12)/2  -  X21)2 
+  21/16  (Xn-X12)2, 

where  stratum  1  is  the  stratum  from  which 
the  "C"  PSU  was  selected,  X, ,  is  the  "A" 
PSU  in  stratum  1,  X12  is  the  "C"  PSU  in 
stratum  1 ,  and  X21  is  the  "A"  PSU  in 
stratum  2. 

To  represent  this  variance  formula  through 
replicate  basic  weights,  the  basic  weights 
of  all  cases  within  the  PSU  were  multiplied 
by  factors  randomly  determined  according 
to  the  following  scheme: 


PSU 

Factors 

x„ 

.646 

1.354     1.612 

.388 

X-12 

.646 

1.354       .388 

1.612 

X2i 

1.707 

.293     1.000 

1.000 

Probability 

1/16 

1/16       7/16 

7/16 

In  effect,  1/8th  of  the  time  the  replicate 
weights  represent  the  first  of  the  two 
terms  in  the  variance  formula  and  7/8ths 
of  the  time  represent  the  second. 

The  49  replicate  weights  were  gener- 
ated in  sets  of  eight  by  selecting  one  of  the 
eight  randomly  to  receive  one  of  the  first 
two  columns,  also  chosen  at  random.  The 
remaining  seven  were  randomly  assigned 
either  the  third  or  fourth  columns. 
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Appendix  F.  — Estimation  and  Variance  Estimation 


In  PEP,  this  scheme  was  applied  to  all 
"A"  or  "C"  non-self-representing  PSUs  in 
States  that  had  not  been  restratified.  In 
restratified  States,  PSUs  that  were  histor- 
ically "A"  or  "C"  PSUs  were  excluded 
from  this  scheme  but  instead  treated  accord- 
ing to  the  restratification  within  their  States. 

In  restratified  States,  typically  a  single 
PSU  was  selected  from  each  stratum.  A 
collapsed  stratum  variance  formula,  involv- 
ing two  or  occasionally  three  strata,  was 
employed.  In  the  case  of  a  collapsed  pair 
of  strata,  one  PSU  was  selected  randomly 
and  its  basic  weights  multiplied  by  1.5 
while  the  other  PSU  was  multiplied  by  .5. 
This  process  was  repeated  independently 
for  a  total  of  49  times. 

In  Hawaii,  a  single  non-self-representing 
PSU  was  paired  with  a  self-representing 
PSU  of  similar  sample  size.  In  effect,  a 
self-representing  PSU  was  treated  as  non- 
self-representing,  thus  assuring  that  the 
effect  of  between-PSU  variance  would  be 
included  by  actually  forming  an  overesti- 
mate of  variance. 

Segments  in  self-representing  PSUs  were 
assigned  to  panels  for  variance  purposes. 


The  number  of  panels  within  a  PSU  was 
chosen  to  be  a  power  of  2  depending  upon 
the  number  of  sampled  segments.  The 
assignment  to  panels  attempted  to  bal- 
ance the  distribution  by  rotation  group  and 
to  reflect  the  stratification  by  type  of  seg- 
ment and  order  of  selection.  If  the  number 
of  panels  created  was  2n,  2n-1  sets  of 
replicates  were  created  by  randomly  map- 
ping the  panels  to  the  canonical  2n-1  orthog- 
onal contrasts  in  the  analysis  of  variance, 
multiplying  the  weights  of  panels  mapped 
to  the  coefficient  1  by  1 .5  and  multiplying 
the  weights  of  panels  mapped  to  the  coef- 
ficient -1  by  .5.  In  other  words,  in  each 
replicate,  half  of  the  panels  were  multiplied 
by  1.5  and  half  by  .5.  By  independent 
randomization,  additional  sets  of  2n-1  rep- 
licates were  generated  to  make  up  the 
remaining  49  replicates. 

A  parallel  set  of  replicate  weights  were 
created  for  the  E  sample.  Calculation  of 
replicate  weights  for  non-self-representing 
PSUs  employed  the  same  set  of  factors  as 
the  P  sample,  since  both  samples  shared 
the  same  first-stage  design.  In  other  words, 
if  the  weights  of  the  segments  of  a  given 


non-self-representing  PSU  in  the  P  sample 
were  multiplied  by  1 .5  in  the  first  replicate, 
the  weights  of  the  E  sample  cases  in  that 
PSU  were  similarly  multiplied  by  1.5.  This 
approach  assures  proper  representation  of 
any  covariance  between  the  P  and  E  sam- 
ples that  arises  from  sharing  the  identical 
first-stage  design. 

Sampling  within  PSU  for  the  E  sample 
was  independent  of  the  P  sample.  For 
self-representing  PSUs  in  the  E  sample, 
within-PSU  variance  was  represented  by 
the  same  strategy  of  panel  assignments  as 
the  P  sample,  but  all  randomization  and 
assignment  was  independent  of  the  P  sam- 
ple since  the  sampling  itself  had  been 
independent.  The  sampled  EDs  in  the  E 
sample  were  the  counterpart  of  the  seg- 
ments of  the  P  sample  in  constituting  the 
ultimate  unit  of  selection  for  purposes  of 
variance  calculation. 

Neither  the  P-  or  E-sample  variance  com- 
putations reflect  a  finite  population  correc- 
tion for  sampling  within  PSUs.  The  practi- 
cal consequences  of  this  are  minimal,  however. 
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